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Tables of Atomic Spectral Lines for the 10000 A to 40000 A Region 

Mh;hael Outred 

Department of Physics, The Polytechnic of North London, Holloway Road, London, N78DB, England 

This compilation of atomic spectral lines for the 10000 .:t to 40000 .:\ region tahulates 8885 selected 
lines, belonging to 57 elements, extracted from computer based data records. The tables are divided 
into three sections. In section I the strong lines in the 10000 A to 25000 A range are listed for 27 
elements. Section II is a table of classified and unclassified lines, arranged in order of increasing 
vacuum wavenumber. Section III consists of vacuum wavenumber tables, with appropriate energy 
level and J values for the classified lines, listed by element. Detailed explanation of the data and 
sources used for the compilation are given. 
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There are several comprehensive wavelebgth tables for 
atomic spectra in the 'visible, ultraviolet and vacuum 
ultraviolet regions (references [1] 1 to [5]) but no similar 
listing is available for the infrared region (10000 A to 
40000 A, 1 ,urn to 4,um, 10000 cm-1 to 2500 em-I). This 
leads to two difficulties when making wavelength measure
ment::l on inflated alumic ::;p~clra; (a) it i::. uifficult tu 

ascertain the possibility of interference from lines of other 
elements and (b) even when, from evidence in other 
spectral regions, it is known that small traces of impurity 
elements are present in the source the data on the im
purity spectrum in the infrared is not readily available and 

1 Figures in brackets indicate literature references at the end of the Introduction. 
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reference to original papers for wavelength lists is tedious. 
For many years the only infrared atomic wavelengths 
available were those dating from about 1930 but over the 
past few years an increasing amount of additional data has 
been published. It is now considered feasible to produce, 
as a convenient source of reference for spectroscopic 
work, this first permanent compilation which is a con

tinuation of the work, first reported by Outred [6], on a 
computer based compilation for the infrared atomic 
spectral region of 10000 1 to 40000 1. The data has been 
extracted primarily from information in the literature 
published up to October 1976. A synopsis of the data is 
given in table 1 and it can be seen that for many elements 
there continues to be a need for further observation of 
the infrared atomic spectra so that all elements have at 
least been extensively recorded up to 25000 A. 

For wavelength standards in the infrared region refer
ences [7], [8], and [9J should be consulted. 

1.1. Arrangement of Tables 

The information contained in this compilation is divided 
into three sections. Section I tabulates the strong lines 
observed for the various elements. Section II is a table of 
selected spectral lines in order of increasing wavenumber. 
Finally section III has its entries arranged in order of 
element name with each element table containing classified 
and unclassified lines. 

1.2. The Strong Lines-Section I 

In this section the strongest lines are tabulated for those 
elements whose first spectrum has been observed exteI'!,
sively, by one observer, over the wavelength range 10000 A 
to 25000 A. The element lists are arranged alphabetically 
according to chemical name and each entry gives the 
vacuum wavenumber, air wavelength, intensity and refer
ence code. 

J. Phys. Chem. Ref. Data, Vol. 7, No.1, 1978 
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'LlIll.1-: 1. ~y/lop:-;i:-; of the selected data 

~.---.--

Number of Number of 
Element Spectrum Range (X) classified recorded Page 

lines lines 

Aluminium All 10000-21170 14 14 80 

Argon 
fAr! 10000-40880 332 334 81 
lAr II 10000-12490 84 85 

Arsenic As II 10000-11070 10 10 89 

Barium Ba 18 10000-11890 34 40 90 

Beryllium {Be I 10000-31780 14 14 91 
Be II 10000-12100 7 8 

Boron B I 10000-36020 12 12 92 

Bromine Br I 10000-41040 384 389 93 

Calcium I{ca I 
10000-22660 60 60 100 

, Ca II 10000-11950 3 3 

Carbon 

I{::! ) 
10000-25850 84 84 102 

10000-21820 349 417 104 Cerium Ce II 
Ce III 10000-25760 47 47 

Cesium Cs I 10000-39430 11 11 113 

Chlorine {CII 10000-40540 451 490 114 
ClII 10000-10960 I 30 31 

I 

Chromium Cr I 10000-11620 33 34 123 

Copper {Cu I} 
Cu 11 I 10000-10180 15 15 124 

Curium {cm I} 
em II 

10000-26490 298 315 125 

Dysprosium {DYI} 
Dy II 

10000-11390 39 40 131 

Fluorine {F I l 
F II f 10000-11560 45 45 132 

JGd I } 1000023910 1·01 
I 425 Gadolinium Gd II 133 

l Gd m b 8 8 

Gallium Gal 10000-22570 14 14 141 

Germanium Ge I 10000-23930 132 144 142 

Hafnium Hfl 10000-25250 224 521 145 

Helium HeI 10000-40480 19 19 154 

Indium In 1- 10000-23880 I 17 17 155 

Iodine {I I 10000-41640 478 536 156 
In 10000-14110 4 4 

Iron FeI 10000-28340 216 377 165 

J. Phys. Chem. Ref. Data, Vol. 7, No.1, 1978 



TABLE.1. ..• Synopsis of the selected data....-.(Continued) 

Number of Number of 
Element Spectrum Range (A) classified recorded Page 

lines lines 

80 Kiy,pton KrI 10000-40690 174 174 171 

81 Lanthanum La m b 6 6 175 

Lead Pbl 10000-39040 53 56 176 
89 

Lithium Li la 10000-26880 14 14 178 

Lutetium Lu Ib 7 7 179 

Magnesium {MgI} 10000-26400 
17 17 180 

MgIl 15 15 

Mercury HgI 10000-40860 48 48 181 

Ne()dymium tdl} NdII 
10000-37430 227 401 183 

NeOn {Ne l 11140-37740 184 184 190 
102 Ne II 10000-10970 29 29 

104 Nitrogen fN I 10000-18760 158 158 195 
IN II 10000-10550 7 7 

Oxygen 01 10000-26180 31 31 198 
113 

Phosphorus PI 10000-10820 10 14 199 
114 

Potassium KI 10000-40160 25 25 200 

123 Pr,!seodymium Pr III 10000-10720 6 6 201 

124 Rhenium ReI 10000-11620 38 38 202 

Rubidium Rb la 10000-27910 12 12 203 

125 
Ruthenium RUI 10000-11490 15 15 204 

131 Samarium {sm I} 10000-40750 215 318 205 
SIIlIl 

132 Selenium Se I 10000-28410 173 297 211 

Silicon Si I 10000-25860 113 117 216 

SOdium NaIa 10000-23380 19 19 219 

Sulphur SI 10000-34280 91 99 220 

Tellurium Te I 10000-27180 200 235 222 
142 

Terbium TbIa 10000-11640 84 84 226 

rhI} 10000-24930 577 608 228 
Thorium Th II 

Th III 11 13 
155 

Thulium {Till! } 
Tm II 

10000-24484 350 567 238 

WI 10000-10480 13 17 247 

J. Phy •• Chem. Ref. Data, Val. 7, No.1, 1978 
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TABLE 1. Synopsis of the selected data-(Continued) 

Number of Number of 

Element Spectrum Range (A) classified recorded Page 
lines lines 

._- ------

Xenon XCI 10000-41520 153 153 248 

{Yb I } 10000-11610 
15 251 

Ytterbium 
Yb II" 52 108 

{~:I} 10000-11490 16 16 254 
Yttrium 

Zinc Zn I 10000-24380 25 25 255 

Zirconium ZrI lOOOO-27130 191 374 256 

.. A few lines are listed whose wavelength is outside the range given in this table. 
b Only particular transitions have been reported for this element. 

The actinide and lanthanide elements have been omitted 
from this section as their entries in sections II and III 
have already been reduced by the omission of faint lines. 

1.3. The Wavenumber Table-Section II 

The wavenumber table contains 8885 entries uf classifitld 
and unclassified lines for 57 elements. The vacuum wave
number, (J, air wavelength, A, intensity, line character 
(see 1.5) and spectrum are given as reported in the refer
ence listed for each spectral line. In the case of a particular 
transition being given in more than one publication, the 
decision as to which measured value should be retained 
was based on the consideration of the probable accuracy 
likely to be obtained from the type of instrumentation 
employed, the spectroscopic source used, the publication 
date of the data and the comparison of the observed wave
numbers with those predicted from the most precise energy 
level values which were available. 

The measurement uncertainty, ~(J, for each wavenumber 
is also given whenever such information was available in 
the original publication. In a few cases a measurement 
uncertainty is given for a spectral range and this informa
tion is contained in the appropriate reference which is to 
be found at the end of the element table in section III. 
There are many instances where the original publication 
does not refer to the. measurement uncertainty in any 
fu~. -

When there is some doubt about the classification or 
assignment of a line then the symbol •• ?" immediately 
fo]Jows the spectrum information. 

1.4. V(avenumber Tables arranged by Element
Section III 

Section III contains the wavenumber tables for each 
element arranged alphabetically according to its chemical 
name. Each element table preceded by the element name, 

chemical symbol, atomic number, and the normal state of 

J. Phys. Chem. Ref. Data, Vol. 7, No.1, 1978 

the valence electrons for each stage of ionisation together 
with the appropriate ionisation potential. This information 
has been taken from the compilations of Moore [10] and 
Martin et al. [II]. 

The wavenumber table for a given element contains, in 
addition to the information given for each entry in section 
II, Lht: energy level e:md J "V<1lue:s, where ttppJupl-i<1le, whidl 
are concerned with a particular classified line. In the case 
of the energy level values the heading for the column is 
HEnergy Levels (em-i)" and the odd energy level value is 
given in italics. The J values are given in one column which 
is headed as ~~J". The first numerical J value given, in 
this column, is associated with the lower energy level and 
the second with the upper energy level. In the situation 
where the classified line is a possible blend either J value, 
or both J values, may be omitted if the Hblend" is due to 
transitions to. or from. a term whose energy level values 
vary only slightly with the J value. Energy is expressed in 
the traditional equivalent wavenumber units (em-I, E/hc). 

For each element the spectral line list is arranged in 
order of increasing wavenumber and a consequence of this 
arrangement is that in a multiplet with several lines, those 
lines may not be listed consecutively. 

At the end of section III there is a reference list for 
some elements not tabulated here. In such references will 
be found some infrared atomic wavenumbers/wavelengths 
which have not been included in this publication either 
because the spectrum is known to be undergoing revision 
or because the disagreement between observed and pre
dicted wavenumbers is not acceptable. 

1.5. Intensities 

The data on intensity given in sections I, II, and III 
must be used with caution. 

The relative intensities, even within the same spectrum, 
depend to some extent upon a lisht souroe being operated 

in a particular way. In the infrared region the two most 
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popular light sources for observing the first and second 
spectrum of an element are (a) the hollow cathode and 
(b) the microwave excited electrodel~ss dischage tube 
(EDT). The operating conditions for the hollow cathode 
are fairly easy to specify but this is not so for EDT's. 
Recently H~mmonrl :mrl Outred [12] have indicated some 
of the problems associated with specifying the EDT 
operating conditions. 

Furthermore the recorded intensity is also dependent on 
spectrograph efficiency and detector sensitivity which 
means it is virtually impossible to bring intensities onto a 
uniform scale. The result of this is that the intensity 
figures quoted are only applicable over a small wavenumber 
region, for· a particular element, when they are measured 
by the same observer. Thus there continues to be a need 
for single consistently used intensity scale. A major step 
in this direction would be for all experimentalists to 
calibrate their spectrometer-detector system by using a 
suitable standard light source such as a tungsten ribbon 
filament lamp. 

Some descriptive symbols are listed with the intensity 
figure to describe either the type of intensity scale used or 
the character of the line. If no symbol is used then the 
intensity scale is linear. The symbols used have the follow~ 
ing means: 

B Blend of two or more lines 
D Diffuse 
H Hazy 
I Observed interferometrically 
L Logarithmic intensity scale 

M Partically masked by a molecular band 
P Partially resolved 
U Unsymmetric 
V Visual estimate of photographic plate blackening 
W Wide 

Ina few instances no intensity figure is given for a parti. 
cular line because it is omitted from the original publica
tion. 

The main effort in observing infrared atomic spectra 
haG been for the lanthanide and actinide elements. Con

sequently there is a wealth of information available and 
in this publication the entries for such elements have been 
limited by the omission of the fainter lines. 

Before leaving the subject of intensity it is worth 
noting that in the case of a halide EDT the second spectrum 
of an element, if it appears, is normally intense at low 
microwave powers and decreases in intensity as the micro

wave power is increased, while the first spectrum intensity 
increases. This effect is a useful aid in helping to assign 
lines to the first or second spectrum. 

1.6. References 

The reference code, givez:t with each spectral line entry, 
consists of two letters, normally the first two of the author's 
surname. followed by two numbers which indicate the 
year of publication. The explanation of this reference cod-

ing will be found in the reference list given at the end of 
each element table in section III. 

The reference list for each element gives full details of 
the original publication together with an indication of the 
instrumentation, light source, and detector used. In some 
cases the ~~overall" measurement uncertainty is given. 

For some elements, in conjunction with the coded refer
ences, additional references are given. Such references 
have, in general, been used at some stage in the preparation 
of this work. 

1.7. Preparation of Tables 

The data compiled· here were taken from published and 
unpublished literature. It is only part of that stored on 
the magnetic tape which contains all the observed lines 
of an element irrespective of line intensity and in certain 
cases, where no other information is available, irrespective 
of measurement accuracy. Overlap of data were removed 
by the procedure described previously (see 1.3). 

The stored information consists of the vacuum wave
number, air wavelength, measurement uncertainty when 
this was given, intensity with coded information about the 
intensity scale and line character, spectrum and reference 
coded. In the case of a classified line the energy levels 
with associated J and g values, wherever possible, involved 
in the transition are also entered on to the tape. At the 
presen t time this tape contains ""' 19000 en tries of clas
sified and unclassified lines for 70 different elements. 

1.S. Future Availability of Data 

Newly available data are continually being added to the 
magnetic tape by using an updating program. 

By using the element search program it is possible to 
obtain, from the tape, an up to date vacuum wavenumber 
listing for a given element together with any other relevant 
information required. A wavenumber search program has 
also been developed to help in the identification of impurity 
spectral lines which may occur in the recorded spectrum 
of the element under investigation. In the latter program 
any wavenumber, stored on the tape, which falls within 
the measurement uncertainty of the wavenumber being 
searched for is printed out together with its measurement 
uncertainty, intensity, spectrum and reference code. 

Any experimentalist who wishes to obtain an up to date 
H~tlng for ~ p~rtl~1l1l'lr element or reqnlreg ~ wavennmher 

search to be carried out is invited to write to the author. 
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Section I. The Strong Lines Arranged by Element 

Element Spectrum I Wavenumber Wavelength Intensity Reference 
cm-1 A 

Aluminium All 7602.047 131:::;0.76 14L ER63 
All 7617.888 13123.41 15 L ER63 
AlI 8882.602 11254.881 15 L ER63 
All 8883.936 11253.190 14L ER63 

Argon An 5901.372 16940.584 5000 HU73 
ArI 7287.393 13718.577 10000 HU73 
An 7308.718 13678.549 5000 HU73 
An 7338.704 13622.659 7500 HU73 
An 7403.085 13504.190 9500 HU73 
An 7479.003 13367.110 8500 HU73 
An 7509.283 13313.209 5500 HU73 
An 7532.239 13272.635 6000 HU73 
ArI 7715.929 12956.658 4000 HU73 
An 8036.825 12439.321 5000 HU73 

Beryllium Be I 5510.10 18143.54 6L JH62 
Be I 6826.91 1464.3.92 6L JH62 

Boron BI 8572.169 11662.467 3200 1170 
BI 8573.949 11660.045 6600 1170 

Bromine Bn 5066.11 19733.62 3450 TE63 
Bn 5975.23 16731.19 1800 TE63 
Bn 6964.52 14354.57 1800 TE63 
Brl 756385 132]7_17 1700 TE63 
Br I 9294.66 10755.92 3000 TE63 
Bn 9559.47 10457.96 30000 TE63 
Bn 9633.45 10377.65 1500 TE63 
Bn 9765.10 10237.74 6000 TE63 
Bn 9859.15 10140.08 3000 TE63 

Calcium Ca I 5055.051 19776.79 50 RI68 
Ca I 5125.303 19505.72 47 RI68 
Cal 5139.195 19452.99 49 RI68 
Ca I 5177.466 19309.20 48 RI68 

Carbon CI 6874.52 14542.50 179 J065 
CI 8504.86 117j4.76 114 JU65 
Cr 8505.91 11753.32 142 J065 
CI 9350.88 10691.250 10 L J066 

Cesium Cs I 6803.21 14694.93 J061 
Cs r 7357.25 13758.83 J061 

Chlorine ClI 5060.56 19755.3 717 RA69 
ell 6263.96 15960.0 735 RA69 
ClJ 6299.61 15869.7 2780 RA69 
ClI 6355.52 15730.1 1487 RA69 
ClI 6441.42 15520.3 1094 RA69 
ClI 8741.67 11436.33 1000 RA69 

J. Phys. Chem. Ref. Dafa, Vol. 7, No. J, 1978 
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Section 1. The Strong Lines Arranged by Element-Continued 

Element 
! 

Spectrum Wavenumber Waveloength Intensity Reference 
cm-1 A 

Gallium Gal 8255.53 12109.78 9L J067 
Ga I 8366.53 11949.12 10 L J067 

Germanium Ge I 6744.714 14822.375 4700 HU64 
Gel 7627.069 13107.612 2350 HU64 
Gel 8067.791 12391.575 10500 HU64 
Gel 8283.286 12069.201 13000 HU64 
Gel 

I 
8533.902 11714.763 6000 HU64 

Gel 8884.220 11252.830 2300 HU64 
I 

Helium Hel 5346.925 ' 18697.23 230 LT70 
Hel 5350.328 I 18685 34 530 L'f70 
Hel 5879.894 17002.47 230 LT70 

Indium In I 7444.00 13429.96 9L J067 
In I 7742.26 12912.59 10 L J067 

i 

Iodine I I 8307.727 12033.69 300 LU75 
I I 8333.237 11996.86 450 LU75 
I I 8487.840 11778.34 320 LU75 
I I 8649.305 11558.46 350 LU75 
II 8803.262 11356.32 2400 LU75 
I I 8836.763 11313.26 500 LU75 
I I 8897.113 11236.52 6700 LU75 
I I 9867.CS::'U 1Ul31.16 4UO LU'15 
I I 9994.20 10003.06 350 LU75 

Iron Fe I 5301.722 18856.65 105 LI76 
Ft:I 8349.807 11973.0::; 1030 LI7Ci 
Fel 8412.313 11884.08 225 LI76 
Fe I 8413.191 11882.84 580 LI76 
Fe I 8484.290 11783.26 160 LI76 
Fe I 8551.997 11689.98 230 LI76 
Fe I 8589.997 11638.26 160 LI76 
FeI 8612.707 11607.57 255 LI76 

Krypton Kn 4!1M.440 21902.S13 lROO KAfi9 
KrI 5502.888 18167.315 2600 KA69 
KrI 5903.037 16935.806 1800 KA69 
KrJ 5916.681 16896.752 1600 KA69 
Kn 5918.892 16890.441 2400 .KA69 
KrI 5956.028 16785.128 2000 KA69 
KrI 6519.267 15334.958 1500 KA69 
KrI 6560.053 15239.615 1700 KA69 
KrI 6784.968 14734.436 1600 KA69 
Krl 6929.653 14426.793 2000 KA69 
KrI 7332.481 : 13634.220 2400 KA69 
Kr I 8458.368 11819.377 1500 KA69 

! 

Magnesium MgI 
., 

5843.396 1nU8.66 3U Rl::'::' 
MgI 6647.012 15040.24 30 RI55 
MgI 6653.758 : 15024.99 35 RI55 
Mgl 9247.233 10811.085 35 B RI55 

Mercury Hgi 6535.882 15295.973 500 PE62 
HgI 7166.22 13950.55 300 HU53 
HgI 7311.42 13673.51 600 HU53 
HgI 7367.07 13570.21 550 HU53 
Hgi 8857.006 11287.407 PE62 
HgI 9859.431 10139.793 PE62 

J. Phys. Chem. Ref. Data, Vol. 7, No.1, 1978 
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Section I. The Strong Lines Arranged by Element-Continued 

I ! 

Element Spectrum Wavenumber I Waveloength Intensity Reference 
cm-1 ·A 

Neona Nel 4103.120 24365.048 1500 HU73 
NeI 4173.979 23951.417 1800 HU73 
NeI 4229.588 23636.515 3500 HU73 
Nel 4437.236 22530.404 2250 HU73 
Nel 8285.254 12066.334 3000 HU73 
Ne 1 8496.167 11766.792 2000 HU73 
Nel 8776.894 11390.434 1600 HU73 
NeI 8944.073 11177 .528 3500 HU73 
Nel 8991.771 11143.020 3000 HU73 

Nitrogena NI 7361.04 13581.33 1200 ER61 
NI 7444.20 13429.61 670 ER61 
NI 8017.30 12469.62 1350 ER61 
NI 8022.68 12461.25 680 ER61 
NI 8203.34 12186.82 480 ER61 

Oxygen 01 5479.867 
f 

18243.63 22 LB ER63 
01 5547.501 18021.21 23 LB ER63 
01 7593.757 13165.11 24L ER63 
01 7593.905 13164.85 26 L ER63 
01 7644.976 13163.89 25 L ER63 
01 8857.392 11286.914 24L ER63 
OJ 8857.840 11286.344 23 LB ER63 

Selenium Se I 3978.629 25127.43 2600 M074 
Se 1 4662.350 21442.56 4603 M074 
Se I 5945.878 16813.68 2557 M074 
Se I 6598.230 15151.44 2480 M074 
Se I 9625.371 10386.36 4114 M074 
Se 1 9680.457 10327.26 7935 M074 

Silicon Sil 6292.18 15888.39 190 LI65 
Si I 8309.23 120.~1.!;1 4.<10 LJ65 
Si I 8336.91 11991.57 220 LI65 
Si I 9197.501 10869.541 350 LI65 
Si I 9233.562 10827.·091 420 LI65 
Si I 9444.617 10585.141 230 LI65 

Sulphur lSI 4402.584 22707.738 1250 JA67 
S I 5281.378 18929.285 635 JA67 
S I 9558.153 10459.406 1300 JA67 
SI 9561.769 10455.451 1850 JA67 

Tellurium Te I 5465.500 18291.59 2782 M075 
Te I 5777.586 17303.54 1958 M075 
Te I 6094.445 16403.90 3761 M075 
Tel 6430.669 15546.23 2430 M075 
Te I 8702.936 11487.23 6623 M075 
Te I 9015.022 11089.56 10181 M075 
Ter 9156.396 10918.34. 1879 M075 
Te I 9907.094 10091.01 4097 M075 
Te I 9946.122 10051.41 5950 M075 

Xenon Xe I 4027.145 24R24_712 1 ROO Hun 
Xel 4933.941 20262.242 3000 HUn 
Xe I 6483.988 15418.394 2500 HU73 
Xel 6785.719 14732.805 3000 HU73 
Xel 7320.221 13657.055 .. 2000 HU73 
XeI 7919.635 12623.391 2500 HU73 
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Section I. The Strong Lines Arranged by Element-Continued 

Element Spectrum Wavenumber Waveloength I Intensity Reference 
cm-1 A 

Zirconium Zr I 8211. 28 12175.04 540 TA76 
ZrI 8307.26 12034.37 770 TA76 
ZrI 8367.25 11948.09 580 TA76 
Zr I 8438.56 11847.12 460 TA76 
ZrI 8575.40 11658.07 1500 TA76 
Zr I 8608.92 11612.68 900 TA76 
ZrI 9309.25 10739.07 460 TA76 
Zrl 9346.00 10696.84 550 TA76 
ZrI 9383.44 10654.16 570 TA76 

B Strong lines listed for the wavelength range 12000-25000 A. 

J. Phys. Chern. Ref. Data, Vol. 7, No.1, 1978, 
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Section II. Wavenumber Table (Finding List) 

Vacuum Air I:J..cr Intensity Vacuum Air I:J..cr Intensity 
wavenumber wavelength and Spectrum Reference wavenumber wavelength and Spectrum Reference 

cr(cm- I) MA) (em-I) character u(cm- 1 ) A(A) (cm- 1) character 

2401.24 41633.90 40 1 I HlJ72 2:\~n.Qn ~9406A.7 125 I I HU7l 
2408.112 41514.978 15 Xel HU73 2537.66 39395.70 140 I I HU7l 
2436.02 41039.38 5 BrI HU72 2538.94 39375.85 25 I I HU7l 
2444.87 40890.82 15 BrI HU72 2541.14 39341.75 45 BrI HU71 
2445.513 40880.069 4 An HU73 2542.24 39324.70 1000 B Hgi HU65 
2446.879 40857.246 50 HgI HU65 ~542.598 39319.127 2 An HU73 
2452.859 40757.634 12 Xe I HU73 2542.70 39317.60 70 BTl HV71 
2453.753 40742.801 20 Sm M070 2544.48 39290.11 1500 B HgI HV65 
2454.96 40722.76 40 Bn HV72 2545.011 39281.849 5000 HgI HU65 
2457.228 40685.162 250 Kn KA69 2545.32 3927i.09 7 I I HU71 
2458.674 40661.242 400 HgI HU65 2546.77 39254.67 600 B HgI HU65 
2466.50 40532.16 15 B CI I HU71 2548.06 39234.88 5 I I HU7l 
2469.630 40480.860 0.01 Lil LZ70 2548.77 39223.91 35 BrI HU72 
2469.749 40478.90 U.Ul -4 HeI LT7U 2552.316 3Y 16 !:I. 420 1 An HU73 
2472.622 40431.880 0.01 NaI LZ70 2553.309 39154.184 20 Xe I HU73 
2473.71 40414.15 15 BrI HU71 2560.82 39039.4 B Pb I AN68 
2474.18 40406.39 10 BrI HU71 2562.249 39017.585 15 Sml M070 
2476.80 40371.82 15 Be I IIU72 2566. IS 38958.6 Ph I AN68 
2478.53 40335.56 25 B ClI? HU7l 2566.673 38950.321 4 An HU73 
2480.07 40310.52 25 B CI I? HU7l 2566.68 38950.1 Pb I AN68 
2485.12 40228.54 80 I I HU72 2567.380 38939.602 270 XeI HU73 
2485.945 40215.185 200 HgI HU65 2571.716 38873.941 12 Sml M070 
2487.112 40196.317 25 Xel HU73 2573.570 38845.937 15 SmI M070 
2488.67 40171.21 100 B CII HU71 2574.05 38838.65 9 CII HV72 
2489.462 40158.370 0.01 KI LZ70 2574.55 38831.1 Pb I AN68 
2493.73 40089.57 25 CI I HU7l 2574.57 38830.82 90 I I HU71 
2493.98 40085.59 30 CII HU71 2575.45 38817.64 6 CII HU72 
2496.85 40039.50 700 B HgI HU65 2576.577 38800.601 4 All HU73 
2498.06 40020.12 20 I I HU7l 2580.65 38739.40 210 I I? HU71 
2499.491 39997.240 4 ArI HUn 2580.65 38739.40 210 I I? HU71 
2500.21 39985.68 35 B CII HU71 2580.753 38737.815 175 Xe I HU73 
2500.42 39982.46 10 I I HU7l 2581.43 38727.61 190 I I HU71 
2501.55 39964.36 120 B BrI HU71 2584.211 38685.985 140 XeI HU73 
2502.125 39955.140 120 Xel HU73 2587.936 38630.293 2 An HU73 
2504.093 39923.730 0.01 RbI LZ70 2588.32 38624.60 3 I I HU71 
2505.769 39897.029 900 HgI HU65 2594.159 38537.629 20 Sm} M070 
2506.26 39889.18 7 I HU71 2596.926 38496.568 10 XeI HU73 
2506.30 39888.58 5 I I HU72 2600.619 38441.900 30 SmI M070 
2506.77 89881.09 25 CII HU7l 2604.488 88384.869 1 Ar! HU73 
2507.13 39875.33 40 CI I HU71 2606.59 38353.88 12 CII HU72 
2509.913 39831.157 300 HgI HU65 2607.14 38345.75 150 Bn HU72 
2510.334 39824.470 1 An HUn 2608.840 38320.762 2 An HU73 
2511.99 39750~gg 20 CI I HU71 2610.70 39293.16 6 I I HU72 
2515.41 39744.11 18 CI I HU71 2615.55 38222.45 10 Bn HU72 
2515.660 39740.175 11 Sm M070 2618.8 38175.0 800 HgI HU65 
2517.19 39716 .. 04 70 B CII HU71 2623.245 38110.332 9 An HU73 
2517.83 39705.91 25 BrI HU72 2631.33 37993.23 22 Cl I HU72 
2518.62 39693.50 25 BrI HU71 2633.22 37966.02 160 CII HU72 
2522.979 39624.876 8 Xe I HU73 

I 

2635.8 37928.8 200 HgI HU65 
2523.58 39615.48 80 CII HU71 2637.003 37911.499 1 An HU73 
2524.32 39603.79 70 CII HU7l 2637.1 37910.1 80 B Hgl? HU65 
2525.18 39587.14 6B I I? HU71 2637.4 37905.8 80 B Hg I? HU65 
2525.65 39583.05 20 B BTl? HU71 2644.25 37807.61 30 CII HU72 
2525.87 39577.08 6B I I? HU71 2648.08 37752.91 3 I I HU72 
2525.94 39578.41 20 B Bn? HU71 2648.564 37746.015 15 Sm I M070 
2526.312 39572.600 100 KTl KA69 2649.264 37736.035 30 NeI HU73 
2527.292 39557.248 220 Kn KA69 

i 
2653.51 37675.60 40 B CII? HU72 

2530.22 39511.42 16 B CI I? HU72 2653.63 37674.01 40 B C1 I? HU72 
2530.27 39510.64 16 B CI I? HU72 2656.473 37633.648 10 Sm I M070 
2531.24 39495.50 55 BTl HU71 2659.1 37596.5 300 HgI HU65 
2531.55 39490.74 35 BrI HU71 2663.69 37531.67 30 Bn HU72 
2531. 754 39487.540 1 An HU73 2666.175 37496.65 100 Hgi HU65 
2531.820 39486.518 1 Kn KA69 2670.21 37440.03 20 I I HU72 
2535.82 39424.16 40 I I IIU71 267Ui05 37421.091 12 Ndl M070 
2535.830 39424.060 0.01 CSI LZ70 2676.938 37345.93 0.01 5 KI J072 
2536.012 39421.230 0.01 Cs I LZ70 2678.008 37331.11 0.01 1 KI J072 

J. Phys. Chem. Ref. Data, Vol. 7. No. L 1978 
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Section II. Wavenumber Table (Finding List)·-Continued 

Vacuum Air /leT Intensity Vacuum Air /leT Intensity 
wavenumber wavelength and Spectrum Reference wavenumber wavelength and Spectrum Reference 

eT(cm- 1) A(A) (cm- 1) character u(cm- I) MA) (em-I) character 

2679.6 37308.8 160 Hlin HU65 2793.54 35787.11 10 Br I HU72 
2680.47 37296.77 11 CI I HU72 2795.65 35760.04 11 CII HU72 
2680.9 37290.7 200 B Hgl? HU65 2797.522 35736.18 150 HgI HU65 
2681.2 37286.6 200 B Hg I? HU65 2800.990 35691.926 30 XeI HU73 
2682.56 37267.72 20 B CII? HU72 2801.25 35688.67 30 CII HU72 
2682.85 37263.69 20 B CII? HU72 2801.83 35681.23 13 Cll HU72 
2683.458 37255.184 25 Xe I· HU73 2815.554 35507.304 20 NeJ HU73 
2683.755 37251.067 8 An HU73 2818.840 35465.914 10 An HU73 
2684.21 37244.81 19 CI I HU72 2821.66 35430.52 120 CI·I HU72 
2687.02 37205.76 20 CII HU72 2822.30 35422.40 22 C(I HU72 
2687.771 37195.419 15 Sml M070 2825.51 35382.19 13 CII HU72 
2689.170 37176.057 6 Arl HU73 2830.95 35314.16 13 B CII? HU72 
2689.19 37175.78 50 Br I HU72 2831.12 35312.04 13 B Cl I? HU72 
2689.459 37172.062 15 Nel HU73 2833.56 35281.72 30 CII HU72 

2689.88 37166.31 22 Cl I HU72 2835.12 35262.30 11 CII HlT72 
2692.258 37133.416 9 Arl HU73 2836.354 35246.924 110 Xe I HU73 
2692.79 37126.08 4 I I HU72 2838.390 35221.64 15 B Ar l? HU73 
2696.142 37075:797 14 An HU73 2B3B.590 35.2~9.15 15 B Ar1? HU73 
2696.765 37071.37 0.01 3 KI J072 2838.7 35217.5 200 B HgI HU65 
2698.10 37053.01 15 Br I HU72 2844.37 35147.58 7 I I HU72 
2701.711 37003.491 9 ArI HU73 2848.443 35097.327 2 An HU73 
2702.04 36998.97 11 CII HU72 2850.00 35078.15 5 I I HU72 
2711.05 36876.03 19 CI I HU72 2850.642 35070.253 5000 I Xel HU73 
2713.051 36848.818 190 Xe 1 HU73 2851.594 35058.546 2 An Hui3 
2717.475 36788.827 850 Xel HUn 2852.90 35042.50 10 Bn HU72 
2719.94 36755.49 8 I I HU72 2854.025 35028.676 75 Xe I HU73 
2720.672 36745.616 18 SmI M070 2856.65 34996.48 40 Cl I HU72 
2726.478 36667.367 12 SmI M070 2860.370 34950.98 I 30 An HU73 
2730.380 36614.952 20 Xe I HV73 2861.85 34932.90 8 BrJ HU72 
2730.554 36612.62 0.01 7 KI J072 2862.27 34927.78 5000 HgI HU65 
'2737.81 36515.5M :l I I Hun 2ij{)2.9!>U 34919.495 12 Ndl M070 
2738.352 36508.360 450 Xe I HU73 2865.25 34891.45 15 Br} HU72 
2740.327 36482.046 30 Arl HU73 2866.77 34872.98 30 HgI HU65 
2741.106 36471.678 20 Ne I HU73 2867.89 34859.33 10 Bn HU72 
2744.964 36420.419 5 ArI HU73 2868.47 34852.26 8 CII HU72 
2747.627 36385.119 10 B Ar I? HU73 2870.46 34828.12 17 CII HU72 
2747.973 36380.538 10 B Ar I? HU73 2874.431 34780.010 80 Nel HU73 
2749.26 36363.51 40 I I HU72 2877.410 34744.002 170 XeI HU73 
2719.309 36362.86 0.01 4 1<1 J072 2879.05 34724.16 250 HSI HU65 
2749.91 36354.96 10 C1 I HV72 2885.477 34646.877 20 Nd I M070 
2752.763 36317.245 15 SmI M070 2885.72 34643.95 4 I I HU72 
2753.32 36309.89 25 BrI HU72 2889.52 34598.39 90 I I HU72 
2753.84 36303.07 7000 HgI HU65 2894.136 34543.217 20 Ndl M070 
2753.878 36302.529 15 Arl HU73 2896.66 34513.11 900 I I HU72 
2754.80 36290.38 85 II HU72 2897.357 34504.815 14 NdI M070 
2755.49 36281.33 18 CII HU72 2898.612 34489.860 40 Nel HU73 
2756.88 36263.00 14 Cl I HU72 2900.161 34471.442 100 Nel HU73 
2758.79 36237.89 160 II HU72 2901.815 34451.806 10 Nd 1 M070 
2759.258 36231.741 150 Xel HU73 2904.56 34419.27 14 CII HU72 
2760.841 36210.972 25 ArI HU73 2905.26 34410.94 4 I I HU72 
2760.976 36209.206 250 Xe I HV73 2906.26 34399.09 16 B C1I? HV72 
2761.708 36199.603 18 Ne I HU73 19Uo.47 34396.M 16 H Un' Hun 
2769.39 36099.19 3 I I HU72 2911.663 34335.274 450 Xel HU73 
2773.52 36045.44 55 I I HU72 2915.02 34295.73 10000 I I HU72 
2773.546 36045.094 20 Xe I HU73 2917.143 34270.76 0.01 t 12 S I JA67 
2770.199 30010.65 0.01 25 BJ LI70 2917.66 34262.11 3 I I HU72 
2776.835 36002.41 0.01 50 BI LI70 2918.192 34258.45 0.01 6 S I JA67 
2777.58 35992.81 15 CII HU72 2920.251 34234.29 0.02 2 S I JA67 
2777.979 35987.589 10 Nd M070 2924.73 34181.87 150 BrJ HU72 
2780.55 35954.30 35 BrI HU72 2929.062 34131.310 600 Net HU73 
2786.32 35879.85 25 Br I HU72 2929.68 34124.11 6 I I HU72 
2786.59 35876.36 24 CII HV72 2930.36 34116.23 35 ell HV72 
2787.87 35859.94 35 CII HU72 2930.900 34109.921 10 Nd M070 
9789.824 ~.c;R34.784 120 N~ I HU73 2932.22 34094.52 i 13 Cil HU72 I 

2790.95 35820.27 12 CII HU72 2933.917 34074.837 

I 
90 XeI HU73 

2793.15 35792.15 55 CII HU72 2936.89 34040.34 3 I I HU72 

J. Phys. Chem. Ref. Data, Vol. 7, No.1, 1978 
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Section 11. Wavenumber Table (Finding List) -Continued 

Vacuum Air Au Intensity Vacuum Air 110" Intensity 
wavenumber wavelength and Spectrum Reference wavenumber wavel~ngth and Spectrum Reference 

u(em- i ) x(A) (em-i) character u(em- i) X(A) (em-i) character 

2939.106 34014.669 150 Xel HUn ~ORO.575 32452.631 15 Nd M070 
2939.927 34005.187 10 Nd M070 3081.34 32444.56 10 Bn HU72 

2943.38 33965.28 7 I I HU72 3081.87 32438.98 8 I I HU72 
2944.42 33953.29 9 1 I Hun 3084.45 32411.89 13 C1 I HU72 
294.7.909 ::\::\<H:U)Q9 2200 Nel Hun 3086.50 32390.32 1 I I LU75 
2947.972 33912.38 3 An HU73 3089.08 32363.27 5 I I LU75 

2948.787 33902.998 1300 B Nel? HU73 3089.808 32355.650 70 Xet HU73 
2949.065 33899.801 1300 B Nel? HU73 3091.56 32337.29 22 Cil HU72 
2954.668 33835.533 30 SmI M070 I 3091.76 32335.22 1 I I LU75 
2969.485 33666.692 3500 I Xel HU73 3091.86 32334.17 50 Brr HU72 
2970.71 33652.85 60 CII HU72 3092.732 32325.060 50 An HU73 
2971.479 33644.110 11 Nd M070 \ 3093.18 32320.37 8 II HU72 
2974.105 33614.403 100 SmI M070 3094.565 32305.919 10 Nd M070 
2975.775 33595.540 12 Nd M070 3095.409 32297.104 12 An HU73 
2976.100 33591.86 8 An HU73 3095.794 32293.081 100 Xel HU73 
2978.262 33567.470 50 Xel HU73 3096.38 32286.97 60 B Br I HU72 
2980.56 33541.63 13 CII HU72 3099.68 32252.60 40 Bn HU72 
2981.93 33526.18 5 II HU72 3100.173 32247.469 :.:to ArI HU73 
2982.68 33517.75 24 B ClI? HU72 3102.185 32226.556 20 An HU73 
2983.00 33514.20 24 B CI I? HU72 3103.83 32209.43 140 CII HU72 
2983.252 33511.327 30 Nel HU73 3108.975 32156.182 10 Sm M070 
2991.61 3341S.82 ? T 1 HU72 3109.485 32150.87 6000 Hgl HU65 
2991.64- 33417.39 14 Cil HU72 3114.72 32096.86 5 Bn HU72 
2992.332 33409.635 40 KrJ KA69 3115.090 32093.058 16 Sm M070 
2993.148 33400.538 20 KrI KA69 3116.95 32073.90 1 I LU75 
2994.89 33381.07 28 Cl I HU72 3120.360 32038.85 9 An HU73 
2995.353 33375.955 50 SmI M070 3121.60 32026.12 IS Bn HU72 
2997.472 33352.352 450 Nel HU73 3125.495 31986.21 25 An HU73 
2998.43 33341. 72 20 B Cl I? HU72 3125.75 31983.60 1 I LU75 
2998.57 33340.16 20 B C11? HU72 3126.068 31980.355 20 Ndl? M070 
2999.240 33332.683 80 Nel HU73 3126.068 31980.355 20 NdI? M070 
3003.09 33289.95 45 C11 HU72 3129.660 31943.64 20 An HU73 
3003.594 33284.366 80 An HU73 3131.849 31921.323 10 Sm M070 
3004.40 33275.41 15 B CII? HU72 3133.817 31901.277 240 SmI M070 
3004.50 33274.38 15 B CII? HU'72 

I 

31M.S3 31Q91 .• 01 5B II? Hli72 
3005.304 33265.433 75 Xel HU73 3134.83 31890.96 SB I I? HU72 
3008.31 33232.19 400 I I HU72 3137.62 31862.60 300 Bn HU72 
3009.66 33217.32 40 CII HU72 3137.878 31859.980 40 NeI HU73 
3011.S1 33193.60 14 ell H1T72 .~138. 74 31851.27 160 .CI I HU72 
3013.669 33173.094 250 NeI HU73 3140.28 31835.61 12 I I HU72 
3016.733 33139.400 95 An HU73 3140.70 31831.29 35 C1I HU72 
30]6.80 33138.67 6 1 I HU72 3141.900 31819.20 18 B Ar r? HU73 
3018.740 33117.37 0.01 10 BI LI70 3142.140 31816.76 18 B Ar I? HU73 
3019.225 33112.05 0.01 16 B BI LI70 3145.75 31780.25 3 I I? LU75 
3023.087 33069.750 90 An HUn 

I 
3145.75 31780.25 3 I I? LU75 

3023.465 33065.627 10 SmI M070 3145.90 31778.70 0.01 5 LE Be I H069 
3023.640 33063.713 10 Sm M070 3146.16 31776.11 340 ell HU72 
3024.68 33052.32 40 CII HU72 3146.27 31775.05 0.01 4 LB Be 1 H069 
3030.61 32987.66 3 I I HU72 3150.959 31727.726 15 Nd M070 
3035.858 32930.634 8 An HU73 3151.860 31718.65 50 B An HU73 
3038.407 32903.020 200 SmI M070 3158.96 31647.36 15 Br I HU72 
3040.564- 32879.664- 40 An HUn 3160.68 31630.13 600 Bn HU72 
3042.139 32861.736 25 Ndl M070 3162.37 31613.24 120 CII HU72 
3046.535 32815.236 25 Nd I M070 3162.903 31607.907 555 Xe I HU73 
3051.89 32757.60 50 CII HU72 3164.396 31592.99 0.01 22 KI J072 
3051.98 32756.62 1 I J LU7S 3166.57 3]571.~O 70 C1I HU72 
3053.510 32740.278 25 Sm M070 3167.156 31565.469 14 Sm M070 
3053.604 32739.262 1800 I Xe I Hun 3170.24 31534.75 12 11 HU72 
3057.84 32693.90 120 Bn HU72 3173.62 31501.15 30 CII HU72 
3061.899 32650.57 2 I I LU75 3175.407 31483.449 10 Sm M070 
3061.927 32650.266 11 Arl Hun 3181.14 31426.71 19 B CII? HU72 
3062.326 32646.023 12 SmI M070 3181.35 31424.67 19 B Cl I? HU72 
3063.85 32629.80 18 ell HU72 3182.97 31408.63 30 II HU72 
3066.335 32603.341 14 Sml M070 3183.153 31406.82 0.01 7 KI J072 
3068.350 32581.916 12 Xe I HU7S 3185.461 31384.07 0.01 33 KI \ 

J072 I 
3071.72 32546.17 70 ell HU72 3189.18 31347.47 5 I I I HU72 
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Section II Wavenumber Table (Finding List)-Continued 

Vacuum Air t::.rr Intensity Vacuum Air t::.rr Intensity 
wavenumber wavelength and Spectrum Reference wavenumber wavelength and Spectrum Reference 

oicm- 1) A(A) (em-I) character u(cm- 1) A(A) (em-I) character 

~lQO.~411 31336.011 125 XeI HU73 3292.70 30361.93 10 I I LU75 
3191.520 31324.485 800 I An HU73 3299.43 30300.00 1 I I? LU7S 
3193:200 31308.018 50 Ndl M070 3299.43 30300.00 1 I I? LV7S 
3194.248 31297.747 65 SmI M070 3303.842 30259.534 10 NeI HU73 
3196.471 31275.972 80 Xel HU73 3304.540 30253.143 600 XeI HU73 
3197.505 31265.866 14 Nd M070 3304.90 30249.89 0.01 4L Bel H069 
3198.27 31258.39 llB C1 I? HU72 3305.531 30244.086 12 Nd M070 
3198.505 131256.091 130 SmI M070 3306.56 30234.66 8 BrI HU72 
3198.53 131255.85 lIB CI I? HU72 3307.25 30228.36 6 I I HU72 
3200.07 31240.80 20 el I HU72 3307.291 30227.991 24 Nd M070 
3200.52 31236.40 8 I I HU72 3307.690 30224.345 20 Nd M070 

. 3205.493 31187.953 15 Sml M070 3310.303 30200.474 150 B Ne I? HUn 
3206.54 31177.75 22 ell HU72 3310.401 30199.579 150 B Ne I? Hun 
3208.470 31159.00 0.01 11 S I JA07 3315.813 30150.302 60 Nd M070 
3210.912 31135.317 25 Ndl M070 3320.17 30110.73 40 ell HU72 
3212.137 31123.43 0.01 18 S I JA67 3320.99 30103.3 0.01 eSI J061 
3215.376 31092.091 10 Nd M070 3321.93 30094.77 4 I I HU72 
8215.469 31091.192 15 Srn J M070 8822.79 30086.98 8 1 I HU7!2 
3217.741 31069.227 6000 I Xe I HU73 3325.47 30062.73 13 ell HU72 
3218.174 31065.04 0.01 23 S I JA67 3326.546 30053.01 3 I I LU75 
3219.812 31049.255 30 Nd M070 3327.356 30045.697 5 ATl HU73 
3221.09 31036.94 24 ell HU72 3327.669 30042.871 11 ATl HU73 
3221.13 31036.54 8 I I HU72 3328.844 30032.27 1 I I LU7!> 
3221.736 31030.713 12 Sm M070 3329.28 30028.33 120 I I HU72 
3222.21 31026.14 5 I I HU72. 3329.60 30025.45 1 I I? LU7S 
3225.11 30998.23 14 el I HU72 3329.60 30025.45 1 I I? LU75 
3226.199 30987.774 80 An HU73 3330.42 30018.05 6 BTl HU72 
3227.096 30979.162 300 Kn KA69 3331.39 30009.31 50 ell HU72 
3231.96 30932.6 100 Ba I PA76 3333.27 29992.39 5 I I HV72 
3233.06 30922.02 6B BrI? HU72 3333.56 29989.81 12 ell HV72 
3233.29 30919.82 6B Br I·t HU72 3334.089 29985.025 75 Xel HU73 
3233.89 30914.08 5 BrI HU72 3335.119 29975.771 20 Nd M070 
3234.848 30904.934 10 Nd M07Q. 3335.76 29970.00 7 I I HU72 
3240.059 30855.221 15 Xe I HU73 3336.648 29962.034 80 SmI M070 
3246.481 30794.182 500 XeI Hun 3340.376 29928.596 10 Nd M070 
3249.003 30770.290 150 SmI M070 3340.73 29925.39 10 ell HU72 
3250.317 30757.850 20 Nd ·M070 3344.310 29893.390 30 Nd M070 
3255.207 30711.639 20 Ne I HU73 3347.45 29865.34 250 BrI HU72 
3259.02 30695.1 27 Bel PA76 3350.12 29811.1.5 250 JJr I HU72 
3260.312 30663.542 300 Kr I KA69 3351.358 29830.523 10 Sm M070 
3260.60 30660.80 360 el I HU72 3353.083 29815.177 10 Nd M070 
3261.01 30656.98 110 Bn HU72 3353.257 29813.622 100 XeI HU73 
3263.060 30637.72 20 B Ar I? HU73 3353.97 29807.28 40 Br T HlJ72 
3263.300 30635.47 20 B Ar I? HU73 3355.21 29796.30 300 ell HU72 
3264.15 30627.49 7 I I HU72 3356.066 29788.667 1200 I An HU73 
3267.620 30594.965 20 Ne I HU73 3356.16 29787.8 62 Ba I PA76 
3269.74 30575.13 8 I I HU72 3359.77 29755.83 1 I J LU75 
3273.020 30544.49 55 An HU73 3361.00 29744.94 1 I I LU75 
3273.63 30538.81 13 elI HU72 3361.039 29744.601 15 Nd M070 
3275.869 30517.937 12 Nd M070 3363.22 29725.30 4 I J HU72 
3277.352 30504.116 100 Xe J HV73 3364.493 29714.054 15 Ner HU73 
3277.65 30501.34 150 Br I HU72 3365.129 29708.449 10 Nd M070 
3280.434 30475.455 1500 I Xe I HU73 3365.416 29705.915 14 Sm I M070 
3281.006 30470.156 10 Nd M07U 3365.446 29705.650 30 NdI M070 
3281.29 30467.5 41 Ba I PA76 3365.68 29703.61 11 el I HU72 
3282.29 30458.23 200 Br I Hun 3308.40 29079.02 14 ell HU72 
3282.771 30453.764 60 ArI HU73 .3369.75 29667.70 1 I I LU75 
3284.24 30440.14 14 CI I HU72 3371.809 29649.585 100 XeI HU73 
3284.893 30434.100 25 Sm·I M070 3373.214 29637.243 25 Nd M070 
3285.347 30429.895 22 NclI M070 3373.93 29630.98 40 ell HU72 
3286.033 30423.535 60 XeI HU73 3376.83 29605.50 250 Bn HU72 
3287.60 30409.03 1 I I LV75 3379.809 29579.412 120 Sm M070 
3288.65 30399.32 160 ell HU72 3381.31 29566.28 14 CII HU72 
3290.321 30393.88 8 I I TlI7.£:; 3381.88 ?QF;f\1.29 d. I I HU7? 
3290.65 30380.85 500 Dr! HU72 3382.230 29558.23 40 B An j HU73 
3292.69 30362.00 110 el I HU72 3383.54 29546.76 40 CII I HU72 
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Section II. Wavenumber Table (Finding List)-Continued . _. - --
Vacuum Air ACT Intensity Vacuum Air ACT Intensity [ 

wavenumber wavelength and Spectrum Reference wavenumber wavelength and ! Spectrum Reference 
CT(cm- 1) A(A.) (em-I) character CT(cm- 1) A(A.) (cm- l ) character 

3383.665 29545.703 100 NdI M070 3485.40 28683.29 30 BrI HV72 
3383.730 29545.127 20 Xe I HV73 3488.753 28655.717 10001 KrI KA69 
3385.08 29533.34 10 II HV72 3490.16 28644.17 14 ell HV72 
3385.10 29533.17 ! 1 I I LV75 3490.819 28638.770 15 Ndl M070 
3385.528 29529.445 15 Sm M070 3493.94 28613.17 25 el I HV72 
3388.80 29500.92 160 el I HU72 3494.032 28612.427 1000 An HV73 
3390.809 29483.454 25 Nd M070 3494.261 28610.550 180 KrI KA69 
3392.340 29470.148 25 Nd M070 3494.695 28607.006 50 Nd M070 
3392.79 29466.26 II el I HV72 3495.359 28601.572 . 15 Nd M070 
3394.80 29448.82 ISO 

1

01 HV72 3497.721 28582.246 750 XeI HV73 
3394.884 29448.055 150 XeI HV73 3499.91 28564.35 100 el I HV72 
3394.910 29447.826 ! 50 NeI HV73 3503.731 28533.216 85 NeI HtT73 
3395.55 29442.28 30 I Br I HU72 3504.051 28530.615 55 ArI HV73 
3397.98 29421.23 10 ell HU72 35<».970 2S523.13 30 B Arl Hun 
3400.18 29402.19 1 I I HU72 3506.77 28508.49 80 BrI HU72 
3401.815 29388.065 11 Sm M070 3508.066 28497.958 900 ArI HU73 
3402.238 29384.406 300 Xel HU73 3509.896 28483.112 35 Nd I M070 
3403.917 29369.918 10 Nd M070 3510.185 28480.767 100 Sml M070 
3405.20 29358.84 40 BrI HU72 3511.927 28466.640 35 NdI M070 
3405.62 29355.22 15 B BrI? HU72 3511.937 28466.55 2 I I LU75 
3405.94 29352.46 15 B BrI? HU72 3512.006 28465.99 2 I I LU75 
3406.401 29348.501 15 Nd M070 3512.895 28458.790 8 XeI HU73 
3406.96 29343.68 24 ell HV72 3516.790 28427.265 45 ArI HV73 
3409.56 29321;30 2 I I HU72 3518.235 28415.59 12 B ArI? HU73 
3412.68 29294.49 300 BrI HU72 3518.395 28414.30 12 B Arl? HV73 
3415.223 29272.677 90 ArI HV73 3519.15 28408.20 1 Se M074 
3417.301 29254.880 60 ArI Hun 3519.84 28402.64 16 B ell? HU72 
3419.427 29236.693 300 Krl KA69 3520.33 28398.70 16 B elI? HU72 
3426.97 29172.34 3 I I HV72 3521.877 28386.207 125 Ne I HU73 
3431.94 29130.08 50 el I HU72 3522.455 28381.545 250 Xel HU73 
3432.411 29126.092 300 An HV73 3523.00 28377.16 354) BrI HV72 
3433.109 29120.183 20 Sml M070 3526.81 28346.50 500 BrI HV72 
3433.76 29114.65 100 BrI HV72 3527.843 28338.20 0.01 1 Fe LI76 
3435.18 29102.59 20 el I HU72 3527.873 28337.970 200 Sm M070 
3435.424 29100.550 40 An HU73 3530.853 28314.045 300 An HU73 
3436.67 29090.00 9 ell HU72 3534.808 28282.36 6 An HU73 
3437.541 29082.638 100 NdI M070 3536.358 28269.97 12 B Ar I? HU73 
3438.615 29073.555 10 NdI M070 3536.518 28268.69 12 B Ar I? HU73 
3441. 789 29046.734 75 Xel HU73 3536.64 28267.71 240 elI HU72 
3444.812 29021.247 8 XeI HV73 3539.661 28243.597 12 Nd M070 
3446.21 29009.45 llO elI HU72 3540.00 28240.88 3 I I HV72 
3447.376 28999.668 40 Ndl M070 3540.112 28239.999 15 Ndl M070 
3449.564 28981.265 12 An HU73 3540.330 28238.250 400 ArI HV73 
3453.888 28944.992 30 Nd M070 3540.45 28237.29 30 el I HU72 
3454.91 28936.42 20 Brt HU72 3540.563 28236.402 50 Nd M070 
3457.135 28917.807 30 ,Nd I M070 3545.795 28194.726 300 An HU73 
3457.47 28914.93 50 B el I? HV72 3555.15 28120.50 170 ell HV72 
3457.51 28914.68 50 B el J? HU72 3555.780 28115.553 50 Xe I HU73 
3460.98 28885.70 60 ell HU72 3559.178 28088.713 15 XeI HU73 
3463.292 28866.397 50 NdJ M070 3559.52 28086.01 60 BrI HU72 
3463.60 28863.82 1 I I LU75 3559.70 28084.59 2 I I LU7S 
3463.95 28860.90 1 I I LU75 3559.931 28082.780 15 NdI M070 
3467.035 28835.223 450 ArI HU73 3561.31 28071.90 1 I I LU75 
3468.567 28822.491 140 Kr I KA69 3561.861 28067.55 0.01 1 Fe LI76 
3472.23 28792.08 100 ell HV72 3561.870 28067.493 20 NdI M070 
3473.825 28778.87] 25 Nd M070 3562.59 28061.83 14 B elI? HV72 
3474.281 28775.083 2500 I All HV73 3562.74 28060.60 14 B el I? Hun 
3474.929 28769.714 150 Kll KA69 3563.86 28051.81 120 BrI HU72 
3475.61 28764.08 2 I I HU72 3564.264 28048.71 ] 11 LV75 
3476.000 28760.864 25 Nd M070 3564.85 28044.05 35 ell HV72 
3478.001 28744.305 40 Nel HU73 3566.41 28031.78 9 ell HU72 
3482.770 28704.95 60 All . HU73 3569.879 28004.514 11 ArI HV73 
3483.24 28701.07 5 Bll HU72 3570.37 28000.66 80 BrI HV72 
3483.65 28697.70 12 ell HU72 3573.362 27977.219 ! 150 All HV73 
3483.772 28696.690 15 Xe 1 HU73 3574.040 27971.9]4 40 NeI HVn 
3484.578 28690.049 300 ArI HU73 

I 
3577.39 27945.72 1 I I LV7S 
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Section II. Wavenumber Table (Finding List) -Continued 

Vacuum Air au Intensity Vacuum Air au Intensity 
wavenumber wavelength and Spectrum Reference wavenumber wavelength and. Spectrum Reference 

u(cm- I) A(A) (em-I) character u(cm- 1) A(A) (em-I) character 

3578.450 27937.439 15 B Ar I? HU73 3737.70 26747.12 60 . CII HU72 

3578.763 27934.995 15 B Ar I? HU73 3737.92 26745.55 1 11 HU72 

3582.562 27905.37 0.01 RbI J061 3739.41 26734.89 250 Brl HU72 

3584.08 27893.53 40 C]I HU72 3741.058 26723.124 10 Ndl M070 

3594.73 27810.89 180 CII HU72 3750.025 26659.216 0.01 Ii Fe I L176 

3596.51 27797.15 150 Bn HU72 3755.852 26617.86 0.01 7 Fe I L176 

3597.55 27789.11 1 11 LU75 3757.626 26605.288 75 Arl HU73 

3597.962 27785.928 75 Arr HU73 3764.921 26553.74 15 Te M075 

3599.28 27775.76 20 B BTl? HU72 3764.98 26553.32 1 1 I LU75 
3599.88 27771.13 20 B BTl? HU72 3766.02 26545.99 10 Bn HU72 

3602.66 27749.7 12 I Ba I PA76 3766.438 26543.041 200 ArI HU73 

3603.502 27743.212 15 i Xe I HU73 3766.988 26539.17 38 Te I M075 
3605.27 27729.61 400 . ClI HUi2 3770.689 26513.12 0.01 13 5 JA67 
3605.865 27725.042 15 Nd I M070 3771.01 26510.86 I 1 LU75 
3611.44 27682.23 1 1 I HU72 3771.010 26510.861 2500 I XeI HU73 
3625.687 27573.461 100 Nel HU73 3771.945 26504.29 0.01 9 5 JA67 
3625.74 27573.05 9 II LU75 3772.687 26499.08 0.01 6 51 JA67 
3626.47 27567.50 15 Brr HU72 3774.254 26488.06 6 Cm} C076 
3632.76 27519.78 80 CII HU72 3774.48 26486.49 1 I} LU75 
3641.464 27454.002 20 Nd I M070 3775.25 26481.09 30 ell HU72 
3643.50 27438.65 5 I I LU75 3776.608 26471.568 8 XeI HU73 
3653.17 27366.03 60 B CII? HU72 3782.42 26430.89 ] 5e M074 
3653.250 27365.42 12 1 I LU75 3782.745 26428.62 13 Te M075 
3653.58 27362.95 10 Brr HU72 3787.41 26396.06 60 ClI HU72 
3653.64 27362.50 60 B CI I? HU72 3787.87 26392.9 0.01 5 MgI RI65 
3654.462 27356.342 150 AT] HU73 3793.26 26355.34 0.02 43 Zr TA76 
3660.086 27314.31 0.01 Rb I J061 3797.08 26328.84 I I I LU75 
3662.258 27298.111 30B XeI? HU73 3799.41 26312.70 0.01 2 Fe LI76 
3662.456 27296.636 30 B XeI? HU73 3799.74 26310.38 40 CII HU72 
3663.82 27286.47 3 I I HU72 3804.94 26274.45 3 I I HU72 
3663.916 27285.760 . 30 Arl HD73 3805.56 26270.17 15 Br I HU72 
3668.03 27255.16 1 I I LU75 3805.718 26269.084 2000 I XeI HU73 
3672.012 27225.60 50 B Arl HU73 3809.357 26243.998 12 5m M070 
3674.827 27204.74 0.01 36 KI J072 3810.715 26234.637 30 Ai-I HU73 
3678.272 27179.26 7 Te M075 3812.545 26222.04 0.01 38 Fe 1 LI76 
3681.569 27154.92 5 I I LU75 3816.67 26193.70 70 Br I HU72 
3681.73 27153.74 60 B Bn? HU72 3817.420 26188.56 6 Te M075 
3681.81 27153.15 60B Brl? HU72 3817.928 26185.07 0.02 5 51 JA67 
3682.853 27145.454 100 An HU73 3819.607 26173.56 0.02 13 LB 01 1568 
3684.80 27131.11 350 BT] HU72 3824.697 26138.73 5 1 I LU75 
3685.34 27127.12 0.05 4U Zr TA76 3827.83 26117.34- 2B I I? HU72 
3686.93 27115.42 19 B ClI? HU72 1 3827.88 26116.96 30 Cll HUn ) 

3687.28 27112.89 19 B CII? HU72 ! 3828.15 26115.15 I 2B 1 I? HU72 
3693.585 27066.58 0.01 59 Kl J072 

i 
3838.686 26043.472 10 Xe I HU73 

3693;95 27063.92 30 B ell? HU72 3841.65 26023.38 2 I I HU72 
3693.96 27063.85 30 B CII? HU72 3842.046 26020.700 50 'Xe I HU73 
3700.12 27018.78 40 CII HU72 3842.590 26017.02 2 Te M075 
3703.24 26996.01 40 CII HU72 3847.15 25986.18 2 I I LU75 
3703.75 26992.30 1 I I LU75 3847.23 25985.65 180 Cli HU72 
3705.57 26979.06 II CII HU72 3848.70 25975.71 1 I I LU75 
3707.69 26963.62 200 BTl HU72 3858.190 25911.828 50 NdI M070 
3709.99 26946.90 8 I I HU72 3860.077 25899.15 4 Se M074 
3710.63 26942.25 80 Cl I HU72 3860.93 25893.43 4 1 I LU75 
3715.II7 26909.711 1000 Arr HU73 3862.050 25885.930 20 Ndl M070 
3716.400 26900.422 40 Kn KA69 3862.23 25884.71 20 CII HU72 
3717.337 26893.64 1 I] LU75 

I 
3866.682 25854.914 35 Nel HU73 

3717.692 26891.07 4 1 I LU75 3866.76 25854.38 0.01 6 5i I Ll65 
3719.525 26877.82 0.02 8 Li I J059 j 3866.768 25854.34 1 5e M074 
3719.65 26876.92 4 BTl HU72 \" 3867.588 25848.856 37 KrI KA69 
3719.74 26876.26 14 CII HU72 i 3868.58 25842.20 0.02 1 CI J065 
3723.604 26848.386 10 Nd I M070 3869.86 25833.66 0.02 1 CI J065 
3724.57 26841.41 8 Brl HU72 3871.254 25824.386 20 5m M070 
3725.362 26835.705 200 Ar I HU73 3871.784 25820.844 30 XeI HU73 
3727.95 26817.08 1 I I LU75 3875.40 25796.75 1 I I LU75 
3729.62 26805.1 9 Ba I PA76 3878.20 25778.12 1 I LU75 
3735.731 26761.218 50 Kn KA69 3882.110 25752.160 3 CellI Ll72 
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Section II. Wavcnumber Table (Findin~ List) -Continued 

Vacuum Air ACT I Intensity Vacuum Air ACT I Intensity I 

I 
wavenumber wavelength and Spectrum Reference wavenumber wavel~ngth and Spectrum I Reference 

<r(cm- 1) A(A) (cm- 1) character <r(cm- 1) A(A) (cm- 1) character 

I 

'I 
3882.61 ' 25748.85 120 Brl HU72 3977.706 25133.26 4 I I LU75 

3883.50 25742.96 22 ell HU72 3978.51 25128.]8 40 Brl HU72 

3886.760 25721.361 12 Ncl M070 3978.629 25127.43 2600 Se I M074 

3888.52 25709.69 0.20 3H Zr TA76 3978.97] 25]25.271 900 Ar I HU73 

3889.08 25706.03 0.02 ] C I J065 3980.08 25118.25 0.05 38 Zr TA76 

3890.36 25697.56 0.02 1 C I J065 3980.28 25116.98 0.50 IW Hf G070 

3893.83 25674.65 1 I I LU75 3981.478 25109.45 2 II LU75 

3894.73 25668.70 0.20 3H Zr TA76 3981.838 25107.]8 50 Se! M074 

3895.898 2566].022 450 Arl HU73 3982.20 25104.90 1 I I LU75 

3900.33 25631.86 0.01 2 Gdm LI73 3982.700 2510].754 15 Nd M070 

3902.960 25614.599 20 NdI M070 3988.637 25064.383 5 NeI HU73 

3908.78 25576.48 12 eli HU72 3991.36 25047.3 6 CII RA69 

3914.02 25542.21 30 BrI HU72 3993.385 25034.590 20 Nd I M070 
3915.161 25534.77 1 Se M074 3994.37 25028.43 40 CII HU72 

3916.60 25525.36 24 ClI HU72 3996.110 25017.51 650 Se I M074 

3916.756 25524.366 650 NeI HU73 3996.42 25015.55 40 ClI HU72 

3918.835 25510.836 14 NdI? M070 3997.922 25006.16 3 Cm} C076 
3918.835 25510.836 14 NdI? M070 3998.620 250()1.814 30 NdI M070 

3919.695 25505.228 400 Arl HU73 
I 3998.942 24999.792 30 NeI HU73 

3922.15 25489.27 1 I I LU75 4005.20 24960.73 1 I I LU75 
3922.399 25487.646 120 An HUn I 4008.60 24939.56 10 BrI HU72 
3922.54- 25486.73 1 1 LU75 1009.258 24935.468 5 NeI HU73 

3922.76 25485.30 120 BrI HU72 4009.29 24935.29 0.05 200 U Hf G070 
3923.004 25483.725 20 Sm M070 4010.318 24928.877 500 NeI HU73 
3923.18 25482.57 1 I LU75 4010.692 24926.551 3L Th II GI74 
3925.60 25466.86 1 I I LU75 4011.00 24924.64 1 I I LU75 
3926.60 25460.38 3 I I LU75 4011.154 24923.68 0.01 1 Fe I LI76 
3928.361 25448.95 5 CmI C076 4014.367 24903.732 180 NeI HUn 
3929.00 25444.83 6 I I LU75 4017.82 24882.31 0.02 2 Hf I G070 
3929.805 25439.623 12 NdI M070 4019.700 24870.700 50 Ncll M070 
3933.62 25414.94 140 Br I HU72 4019.989 24868.90 2 Tel? M075 
3933.960 25412.748 45 XeI HU73 4019.989 24868.90 2 Tel? M075 
3934.690 25408.03 4 Tel M075 4020.58 24865.25 1 I ! LU75 
3935.190 25404.811 100 Nd I M070 4022.175 24855.397 100 NdI M070 
3936.990 25393.188 50 NeI HU73 4022.385 24854.09 8 Te M075 
3938.41 25384.03 3 I I LU75 4025.15 24837.00 50 B CI i? HU72 
3939.755 25375.35 6 emI C076 4025.54, 24834.59 50 B CI I? HU72 
3939.78 25375.20 1 I I LU75 4027.145 24824.712 1800 I XeI HU73 
3940.76 25368.89 I I LU75 4027.19 24824.44 80 BrI HU72 
3941.25 25365.74 1 I I? LU75 4032.621 24791.00 0.02 3 S I JA67 
3941.25 25365.74 1 I I? LU75 4033.04 24788.43 0.02 2 Hf G070 
3941.58 25363.62 1 I LU75 4033.29 24786.87 9 CII HU72 
3943.015 25354.394 40 Ndl M070 4034.702 24777.85 12 B Ar I? HU73 
3944.74 25343.28 0.02 15 Zr TA76 4034.95 24776.69 25 BrI HU72 
3945.55 25338.10 1 I I LU75 4034.962 24776.62 12 B Ar!? HUn 
3947.78 25323.78 300 CII HU72 4034.988 24776.460 350 Nel HU73 
3917.80 25323.7 6 ell RA69 40;)[i.033 24770.167 30 Xel HU73 
3948.80 25317.24 1 I I LU75 4036.267 24768.611 90 KrI KA69 
3951.78 25298.17 100 ClI HU72 4037.18 24763.01 1 I I LU75 
3955.048 25277.246 10 Ne I HU73 4038.620 24754.187 30 NclI M070 
.1957_17 ?'52fi~ 69 25- Br 1 HU72 

I 
404.1.774 24731.859 19 KrI KA69 

3959.20 25250.74 7 I J LU75 4042.61 24729.77 0.05 1 Hf G070 
3959.50 25248.82 60 Br I HU72 4042.708 24729.15 0.01 4 Fe LI76 
3960.12 25244.88 0.10 4 Hf I G070 4045.02 24715.01 20 B BrI? HU72 
3960.550 25242~140 10 Nd M070 4045.34 24713.06 20 B BrI? HU72 
3961.854 25233.820 600 Kr I KA69 4045.95 24709.31 11 elI HU72 
3962.720 25228.308 70 B Ne I? HV73 4046.404 24706.568 15 Sm M070 
3962.779 25227.934 70 B Ne I? HU73 4047.099 24702.317 60 Xe I Hun 
3970.25 25180.47 60 B Cl I? HU72 4047.483 24699.97 2 Tel? MO~·~ 

3970.62 25178.10 60 B CI I? HU72 4047.483 24699.97 2 Tel? M075 
3971.11 25174.99 40 ell HU72 4048.06 24696.47 12 CII HU72 
3973.212 25161.689 250 Nei HU73 

/1 

4051.08 24678.01 0.10 6 Hf I G070 
3973.576 25159.384 60 Xe I HU73 4055.939 24648.48 0.01 1 Fe LI76 
3973.992 25]56.75 0.02 2 S JA67 4056.29 24646.36 ISO ClI HUn 
3974.10 25156.09 0.05 2 Hf I G070 4057.23 24640.63 60 ell Hun 
3975.716 25145.842 175 XeI HU73 II 4059.09 24629.32 14 ell HU72 
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Section II. Wavenumber Table (Finding List) -Continued 

Vacuum Air ~CT Intensity Vacuum Air ACT llntcnsity 
wavenumber wavelength and Spectrum Reference wavenumber wavel~ngth and Spectrum Reference 

u(cm-Il. A(A) (em-I) character u(cm- I ) A(A) (cm - I) i. character 

4061.956 24611.95 6 Cm} C076 4119.14 24270.29 50 ClI HU72 
4065.40 24591.12 1 I I LU75 4119.63 24267.43 0.10 1 HfI G070 
4068.951 24569.64 3 CmI C076 4120.152 24264.33 0.01 1 Fe LI76 
4070.657 24559.35 . 3 Cm I? C076 4]20.48 24262.40 1 I I LU75 
4070.657 24559.35 3 Cm I? C076 4120.68 24261.22 2 I I HU72 
4071.116 24556.59 0.01 2 Fe I • LI7t> 4120.801 24260.506 lZU KrI KA69 

4072.541 24548.00 0.01 3 Fe LI76 4121.04 24259.08 0.02 32 Zrr TA76 
4073.86 24540.07 40 CII HV72 4121.06 24259.0 0.50 1 Hf G070 
4076.228 24525.791 10 Ne] HV73 4121.28 24257.69 0.20 1 L Tmll CA69 
4077.79 24516.40 60 ClI HU72 4122.648 24249.638 600 Nel HU73 
4077.843 24516.08 0.01 7 S I JA67 4125.48 24232.99 1 I I LV75 
4078.13 24514.35 20 BTl HV72 4127.875 24218.930 40 NeI HVn 
4079.130 24508.352 15 NdI 1.1070 4129.032 24212.153 13 SmI M070 
4079.997 24503.12 (j ClUJ C076 4129.542 24200.15 2 Te M075 
4082.571 24487.69 0.01 2 Fe I LI76 4129.734 24208.02 6 Cm] C076 
4082.875 24485.872 13 Nd M070 4129.83 24207.47 ] I I LV75 
4083.02 24484.99 6B BTl HV72 I 4130.347 24204.44 340 Se I M074 
4083.34 24483.08 0.10 3L Trn I CA69 4136.26 24169.84 0.20 1 L Tm CA69 
4083.34 24483.10 0.10 I Hf G070 4136.3 24169.6 0.50 100 Lu I B056 
4083.38 24482.82 0.02 42 ZrI TA76 4]36.555 24168.119 16 Nd] M070 
4084.158 24478.16 6 Cm] C076 4137.700 24161.420 500 Ne] HU73 
4085.326 24471.17 500 Se I M074 I 4138.076 24159.23 295 Se] M074 
4085.52 24470.0 100 C1I RA69 4138.636 ·24155.956 15 B Ne I? HV73 
4085.74 24468.69 0.02 30 Th III LI74 4139.676 24149.887 15 B Ne I? HU73 
4086.369 24464.927 25 Nel HU73 4139.890 24148.650 10 NdI M070 
4086.415 24464.66 0.02 6 LiI ; J059 4139.969 24148.18 700 Se I M074 
4087.247 24459.670 700 B NeI? HV73 

1 
4140.30 24146.2 4 ell RA69 

4087.298 24459.366 700 B NeI? HV73 4142.013 24136.264 3L Thl GI74 
4088.345 24453.102 ]4 Ne) HV73 4143.10 24129.93 5 BTl HU72 
4089.223 24447.850 400 Ne) HV73 4144.040 24124.467 20 Nd I M070 
4089.'J26 24443.648 70 Xel HU73 4144.94 24119.221 0.07 4L Nd} BL70 
4090.70 24439.02 140 BTl HV72 4147.564 24103.961 0.12 4L Sml BL69 
4092.86 24426.13 1 I I LV75 4148.25 24099.97 2 Brr TE63 
4093.75 24420.82 32 1 I LV75 4148.496 24098.544 200 Ner HU73 
4094.589 24415.81 0.01 21 S I JA67 4149.556 24092.388 50 B Ne I? HU73 
4094.948 24413.67 260 Se I M074 4150.492 24086.960 50 B Ne I? HU73 
4095.500 24410.390 30 Sm I? M070 4151.06] 24083.65 0.01 1 Fe I .LI76 
4095.500 24410.390 30 Sm II? M070 4153.081 24071.949 ]0 Sm M070 
4096.12 24406.69 7 I} LV75 4154.468 24063.90 6 Te I M075 
4097.72 24397.16 20 BTl HV72 4154.87 24061.58 5 I I LU75 
4098.039 24395.259 0.06 7L SmI BL69 4155.308 24059.04 25 Te I M075 
4099.597 24385.99 1400 Se I M074 4156.33 24053.12 8 Br} HV72 
4099.990 24383.658 14 Ndl M070 4157.739 24044.97 11 Te I M075 
4100.038 24383.362 90 Ne] HU73 4157.880 24044.16 0.02 Zn I J068 
4101.06 24377.26 250 Yb II ME67 4158.667 24039.61 4 Te I M075 
4101.442 24375.02 0.02 Zn I J068 4162.10 24019.78 0.20 1 L Tm CA69 
4101.545 24374.41 0.01 2 Fe LI76 4163.235 24013.230 15 Ar I HV73 
4101.84 24372.65 150 BrI HU72 4164~145 24007.982 4L ThI GI74 
4102.017 24371.599 800 Ne} HU73 4166.210 23996.08 2 Tel? M075 
4102.360 24369.56 0.02 4 S I JA67 4]66.210 23996.08 2 Tel? M075 
4103.120 24365.048 1500 Ne I HV73 

I 
4168.03 23985.58 55 CII HU72 

4103.413 24303.31 0.01 11 S1 JA67 4168.070 239&..382 12 No} M070 
4104.959 24354.13 0.02 3 S I JA67 4168.640 23982.09 1 I } LV75 
4106.515 24344.89 3 emI C076 4168.9]6 23980.51 5 Te I M075 
4106.71 24343.75 0.05 6 Hf I G070 4169.231 23978.70 17 Te I M075 
4107.002 24342.02 0.02 4 SI JA67 4169.331 23978.122 1000 Nel HU73 
4107.816 24337.204 12 Sm M070 4170.427 23971.820 10 Ne I HV73 
4108.443 24333.48 0.01 2 Fe 1 L176 4]71.15 23967.66 0.15 1 L Tm CA69 
4111.625 24314.657 70 Ndl M070 4171.349 23966.518 900 An HU73 
4113.8.BO ?4301 .• ~RO 11 NdI M070 4171.350 23966.522 40 Sm J M070 
4115.421 24292.221 180 KrI KA69 4171. 742 23964.262 3L Th II GI74 
4115.586 24291.248 3L Th 11 GI74 4172.726 23958.619 60 Sm J M070 
4116.677 24284.81 5 Se M074 

II 

4173.101 23956.458 600 Nel HV73 
4117.24 24281.49 0.15 2L : Tm II CA69 4173.16 23956.1 11 ClI RA69 
4117.42 24280.45 0.02 1 , Hf G070 4173.883 23951.978 60 

I 

SmII M070 
4117.95 24277.32 0.05 2W • Hf I G070 4173.966 23951.49 12 Arl HU73 
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Section II. Wavenumber Table (Finding List) -Continued 

Vacuum I Air aCT Intensity Vacuum Air aCT Intensity 
wavenumber wavelength and Spectrum Reference wavenumber wavelength and Spectrum Reference 

CT(cm- l ) A(Ar (em-I) character CT(cm- 1) A(A) (em-I) character 

4173.979 23951.417 1800 Nel HU73 4251.493 23514.732 5L Thl GI74 
4176.914 23934.491 30 Xe I HUn 4251. 78 23513.15 206 BrI TE63 

·4178.680 23924.47 0.01 1 Fe LI76 4252.295 23510.30 0.01 1 Fe I LI76 
4179.12 23921.92 50 Gel HU64 4253.712 23502.465 70 KrI KA69 
4181.333 23909.296 0.10 3L Gq I BL71 4254.106 23500.289 0.15 3L Sm) BL69 
4181.98 /23905.60 0.05 10 Hf I G070 4263.714 23447.33 11 Se I M074 
4182.125 23904.766 20 An HU73 4264.386 23443.639 35 XeI HU73 
4184.426 1 23891.62 0.02 Zn I J068 4265.498 23437.525 5L Th II GI74 
4184.93 23888.74 1 I I LU75 4265.61 23436.91 12 CII HU72 
4185.99 23882.7 18 CII RA69 4265.970 23434.93 2 Se I M074 
4186.62 23879.13 0.02 7L In I J067 4266.35 23432.85 0.10 3L Tmll CA69 
4187.270· 23875.38 8 Cm} C076 4267.206 23428.145 0.12 4L Sm BL69 
4191.438 23851.65 40 Se I M074 4267.93 23424.20 0.10 1 Hfl G070 
4191.44 23851.64- 2 I I LU75 4268.86 23419.08 60 Cl I HU72 
4192.58 23845.16 0.05 6L TmI CA69 4269.944 23413.12 20 Se I M074 
4192.601 23845.035 2000 An HU73 4270.459 23410.30 2 Tel M075 
4196.704 23821.72 4 Te M075 4270.470 23410.238 0.15 3L Sm BL69 
4201.11 23796.570 0.15 3L Nd BL70 4271.58 23404.15 12 Brl TE63 
4201.158 23796.466 60 Xe I HU73 4273.70 23392.54 30 CII HU72 
4203.33 23784.17 0.02 3 Th III LI74 4274.376 23388.85 220 Se I M074 
4203.742 23781.839 4L Th I GI74 4276.15 23379.14 0.01 NaI J061 
4205.763 23770.41 1 Se) M074 4277.274 23372.999 1050 NeI HU73 
4206.01 23769.00 0.05 2 Hf I G070 4278.094 23368.52 8 Se I M074 
4206.84 23764.327 0.15 3L Nd BL70 4280.350 23356.20 10 Se I M074 
4210.01 23746.433 0.08 4L NdI BL70 4280.492 23355.43 3 Se I M074 
4210.770 23742.146 4L Th II GI74 4281.39 23350.53 20 BrJ HU72 
4211.450 23738.30 6 CmI C076 4281.78 23348.38 0.01 Nal J061 
4212.40 23732.96 40 Br I TE63 4282.655 23343.632 0.15 3L Sml BL69 
4212.97 23729.75 1 I I LU75 4283.245 23340.416 180 KrI KA69 
4216.062 23712.33 8 Cm l? C076 4284.242 23334.984 0.15 3L Sm) BL69 
4216.062 23712.33 8 Cm I? C076 4286.07 23325.03 0.02 10 HfI G070 
4216.628 23709.160 llOO B Nel? HU73 4288.325 23312.768 1 L Thl KL70 
4216.906 23707.601 1100 B Ne I? HU73 4289.115 23308.47 0.01 2 Fe 1 1176 
4217.77 23702.74 1 I I LU75 4289.27 23307.61 0.05 2 ZrJ TA76 
4217.966 23701.643 300 NeI HU73 4289.55 23306.11 2 . I I LU75 
4219.171 23694.87 0.01 3 Fe I LI76 4291.424 23295.93 2 Tel M075 
4219.299 23694.15 2 I I LU75 4291.606 23294.94 27 Te I M075 
4220.414 23687.89 5 Se I M074 4292.00 23292.80 1 I I LU75 
4221.149 23683.77 0.01 2 Fc) LI76 I 4294.445 23279.541 llO XC) HU73 
4223.911 23668.28 4 Te I M075 4297.997 23260.302 1000 Ne I HU73 
4224.76 23663.53 0.01 2 Gd III LI73 4299.393 23252.750 35 XeI HU73 
4226.03 23656.415 0.10 4L Nd I BL70 4299.62 23251.53 0.15 2L TmI CA69 
4220_91 no!;1.4Q 1 Sf'1 M074 4?'QQ.()10 ')3?4Q Qt) 37 Se) M074 
4227.045 23650.73 2 Te M075 4300.525 23246.62 3 Cm} C076 
4227.152 23650.14 1 I I LU75 4300.96 23244.28 0.20 1 L TmI CA69 
4227.22 23649.75 70 CII HU72 4301.93 23239.02 0.05 6 Zr TA76 
4229.588 23636.515 3500 NeI HU73 I 4303.98 23227.97 1 I I LU75 
4231.082 23628.17 115 Se M074 4303.981 23227.965 0.06 7L SmI BL69 
4231.75 23624.47 0.10 4 Hi I G070 4304.92 23222.90 0.20 1 L Tm CA69 
4231.842 23623.93 1 Se M074 4310.408 23193.332 1250 I Xe I HU73 
4233.161 23616.56 45 Se I? M074 I 4311.24 23188.8 12 CII RA69 
4233.161 23616.56 45 Se I? M074 4312.13 23184.05 0.10 3 Zr TA76 
4234.231 23610.60 2 Se I M074 4312.34 23182.92 0.05 2 Hf G070 
4234.28 23610.324 0.15 3L Ndl BL70 4312.52 23181.96 0.02 25 ZrI TA76 
4234.93 23606.700 0.15 3L Nd BL70 4313.730 23175.469 3L ThI GI74 
4235.11b 2iSOUb.bb b em} C076 4313.84 Z31·/4.lf/Y U.lb 3L NdI HL7U 
4235.37 23604.25 80 Br I HU72 4314.050 23173.75 0.01 1 Fe LI76 
4235.77 23602,02 1 I I LU75 4314.564 23170.99 2 Se 1 M074 
4236.459 23598.18 22 Se I M074 4315.230 23167.414 0.15 3L Sm BL69 
4240.509 23575.64 0.01 1 Fe I LI76 4315.821 23164.24 0.01 3 Fe 1 LI76 
4241.82 23568.35 5 I I LU75 4316.98 23158.0 0.50 1 Hf G070 
4242.115 23566.72 0.01 2 Fe I LI76 4317.805 23153.597 4L ThI GI74 
4242.359 23565.362 850 NeI HUn 4318.25 23151.20 0.05 2 Hf G070 
4211.43 23553.86 50 B ell? HU72 4318.45 23150.14 3 I 1 LU75 
4244.73 23552.20 50 B CII? HU72 4318.670 23148.96 2 Te I M075 
4246.405 23542.91 10 Se I M074 i 4319.475 23144.65 0.01 2 Fe I LI76 

J. Phys. Chem. Ref. Data, Vol. 7, No.1, 1978 



ATOMIC SPECTRAL LINES 19 

Section II. Wavenumber Table (Finding Lisl}-Conlinued 

Vacuum Air Au I Intensity V" •• on I Air Au Intensity 
wavenumber wavelength , and Spectrum Reference wavenumber wavelength and Spectrum Reference 

u(cm- I) A(A) (em-I) ; character <T(cm- I) , A(A.) (em-I) character 

4.119_7R 23143_0 0_50 2 Hf G070 4375.570 22847.931 0.08 4L Gdl? BL71 
4319.87 23142.52 0.05 1 U Hfl G070 4375.957 22845.91 0.01 1 Fe I LI76 

4320.865 23137.19 ·6 Cm 1 C076 4375.99 22(45.76 0.10 2 Hf G070 
4321.526 23133.66 110 Se J M074 4377.699 22836.819 0.15 3L Sml BL69 
4321.611 23133.204 1000 An HU73 4378.549 22832.39 0.01 2 Fe I LI76 
4321.80 23132.19 0.10 1 Hf I G070 4379.122 22829.400 0.02 5 S I JA67 
4321.83 23132.03 1 I I LU75 4380.08 22824.41 0.20 1 L Tm 11 CA69 
4322.45 '23128.72 2 I I? LU75 4380.98 22819.716 0.15 3L Ndl BL70 
4322.45 23128.72 2 I I? LU75 4380.99 22819.68 20 CII HU72 
4325.72 23111.23 1 II LU75 4381.52 22816.90 0.15 2L Tml CA69 
4326.64 23106.32 0.05 7 HII G070 4382.55 22811.54 0.20 1 L Tm CA69 
4326.837 23105.265 8 Yel HU73 4383.09 22808.74 16 B CI I? HU72 
4327.727 23100.514 600 Nel HU73 4383.26 22807.86 16 B CI I? HU72 
4327.894 23099.61 3 em) C076 4385.725 22795.029 0.01 70 5 I JA67 

4329.975 23088.52 51 Se 1 M074 4387.21 22787.311 0.07 4L Ndl BL70 
4332.802 23073.456 45 Xe I HU73 4387.737 22784.574 0.15 3L Sml BL69 
4333.732 23068.506 0.15 3L Sml BL69 4389.35 22776.20 1 Se M074 
4333.00 23067.72 40 Br I HU72 4.390.260 22771.48 2 Se M074 

4334.62 23063.79 0.02 3 HfI G070 4392.988 22757.34 12 Se M074 
4335.177 23060.82 7 Se M074 4393.312 22755.66 48 Te I M075 
4335.328 23060.01 1 Se M074 4393.706 22753.62 45 Se M074 
4336.175 23055.51 43 Se) M074 4394.387 22750.09 2 5e M074 
4336.55 23053.51 1 I) LU75 4395.931 22742.102 5B Xel? HU73 
4336.94 23051.46 0.10 lW Hf G070 4396.009 22741.699 5B XeI? Hui3 
4337.58 23048.07 12 CII HU72 4396.15 22740.97 1 I I LU75 
4337.610 23047.87 6 Cml C076 4396.241 22740.50 0.01 1 Fe LI76 
4339.32 23038.8 17 CII RA69 4399.87 22721.7 5. CII RA69 
4340.34 23033.37 0.05 14 ZrI TA76 4400.17 22720.19 60 BrI TE63 
4340.87 23030.57 10 BrJ HU72 4401.55 22713.08 0.05 8 HIr C070 
4341.36 23027.973 0.15 3L Nd BL70 4402.107 22710.196 3L Thl GI74 
4342.407 23022.418 10 Xe I HU73 4402.584 22707.738 0.01 1250 5 I JA67 
4342.76 23020.54 11 ClI HU72 4403.284 22704.13 3 Te I M075 
4343.70 23015.57 1 I I LU75 4405.95 22690.389 0.07 5L NdI BL70 
4346.07 23003.01 20 CII HU72 4406.28 22688.7 12 CII RA69 
4349.063 22987.18 0.02 5B S I 'JA67 4406.458 22687.775 50 NeI HU73 
4349.43 22985.25 0.02 5B 51 JA67 4406.64 22686.85 0.05 1 Hf G070 
4349.685 22983.89 5 Cm) C076 4408.08 22679.43 0.15 2L Tml CA69 
4353.307 22964.776 40 Xe I HU73 4409.70 22671.11 0.05 30 Hf I G070 
4353.75 22962.44 15 Dll IIU72 4411.07 22664.05 10 DI I lIU72 

4354.921 22956.264 40 An HU73 4411.506 22661.813 . 400 Nel HU73 
4355.60 22952.70 0.02 2B 5 I JA67 4411.74 22660.63 0.20 1 Hf ·G070 
4357.153 22944.506 0.12 4L Sm BL69 4412.746 22655.455 0.01 25 S I JA67 
d3S7_2SS 2294.3.96 3 Cml C076 4.413.100 22653.63 15 Cal RI6S 
4358.078 22939.64 6B An? HU73 

I 
4413.567 22651.23 30 Cal RI68 

4358.258 22938.69 6B An? HU73 4413.76 22650.239 0.07 5L Ndl BL70 
4359.440 22932.47 0.01 Rb I J061 4413.945 22649.290 0.06 7L 5m I? BL69 
4359.61 22931.55 0.02 2B 5 I JA67 4413.945 22649.290 0.06 7L 5m I? BL69 
4361.41 22922.09 19 CII HU72 II 4414.548 22646.195 3L Thl GI74 
4363.03 22913.58 40 CII HU72 H! 4414.940 22644.17 4 eml C076 
4364.37 22906.56 0.02 7 C 1 J065 

; 
4414.958 22644.090 0.01 135 S I JA67 

4364.49 22905.934 0.07 5L NdI BL70 4418.07 22628.12 0.10 1 Hf G070 
4364.789 22904.363 9 KrJ KA69 4418.353 22626.69 15 Cal RI68 
4365.22 22902.11 60 CII HU72 4418.698 22624.93 25 Cal RI68 
4365.972 22898.15 4 Cml C076 4418.73 22604.7 3 Cl RA69 
4367.16 22891.9 4 CI RA69 4419.689 22619.85 0.01 21 Fe I LI76 
4367.817 22888.488 0.01 26 H ~ I JAb7 441Y.711 2201Y.74 8 ~e MU74 

4368.06 22887.23 0.01 26 B , S I JA67 4419.996 22618.283 90 Xel HU73 
4369.00 22882.29 1 I } LU75 4420.758 22614.383 4L Th 1 GI74 
4369.22 22881.14 30 Bn HU72 4421.15 22612.38 50 BrI HU72 
4370.271 22875.640 0.02 1 5 I JA67 4422.021 22607.93 20 Cal RI68 
4370.97 22871.98 0.15 2L TmI CA69 4424.08 22597.39 35 CII HU72 
4372.18 22865.65 950 BrJ TE63 4424.44 22595.56 20 Brl HUn 
4372.25 22865.28 1 I LU75 4424.629 22594.59 ! 3 Cm} C076 
4874.10 22855.61 1 I ] LU75 1-125.12 22592.092 0.07 5L Ndl BL70 

4374. 8M 22851.632 3L Th I GI74 4425.210 22591.63 2 Tel M075 
437S.S /0 22847.931 0.08 4L Cd!? I BL71 4428.386 22575.431 0.01 75 5 I JA67 
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Section II. Wavenumber Table (Finding List) -Continued 

Vacuum 
; 

Air 6.u Intensity Vacuum Air ! 6.u Intensity 
wavenumber I wavelength and Spectrum Reference wavenumher wavelengtb and Spectrum Reference 

O"(cm- I) A(A) (em-I) character, u(cm- 1) A(A) (em-I) cbaracter 

4429.71 22568.71 0.02 7L Ga I J067 4482.13 22304.73 0.20 1 L TmI CA69 

4430.655 22563.867 0.01 225 S I JA67 4482.836 22301.22 2 Se I M074 

4431.40 22560.075 0.07 5L Nd I BL70 4483.437 22298.232 0.08 6L Sml BL69 

4432.088 22556.56 4 Cm) C076 4484.88 22291.06 0.02 6L In I J067 

4432.340 22555.29 74 Te I M075 4485.39 22288.5 9 Cl] RA69 

4432.866 22552.612 0.01 280 S I ! JA67 4486.191 22284.54 4 Te] M075 

4434.071 22546.49 7 Se I M074 4489.154 22269.836 60 Xe] HU73, 

4434.22 22545.71 30 Cil HU72 4490.259 22264.353 6L Thn GI74 

4434.268 22545.484 13 KrI KA69 4491.098 22260.19 0.01 5 Fel LI76 

4435.787 22537.763 3L Thl GI74 4491.706 22257.182 0.08 6L Sml BL69 

4436.607 22533.597 8 An HU73 4491. 718 22257.12 0.01 8 Fe I LI76 

4437.079 22531.20 3 Te M075 4492.320 22254.14 30 B An HU73 

4437.22 22530.48 28 C1l HU72 4492.62 22252.65 0.05 6L Tml CA69 
4437.236 22530.404 2250 Nel HU73 4492.692 22252.30 6 Se I M074 

4437.385 22529.65 0.01 Rb] J061 4493.691 22247.348 300 Nel HU73 
4438.093 22526.053 0.01 115 S I JA67 4493.962 22246.00 7 Cm} C076 
4438.16 22525.72 0.10 2 Hfl G070 4495.182 22239.968 11 Kr I KA69 
4438.73 22522.S 6 elJ RA69 4497.33 222-?~t349 0.]0 3L Ndl HL70 

4438.860 22522.16 2 I I LU75 4497.75 22227.27 0.10 3L TmJ CA69 
4439.462 ! 22519.105 0.01 185 S I JA67 4497.90 22226.53 150 I I LU75 
4440.711 22512.770 7 Krl KA69 4499.31 22219.56 0.20 1 Hf G070 
4441.03 22511.16 1 I I LU75 4499.63 22217.98 0.50 1 Hf G070 
4441.733 22507.592 0.01 115 S I JA67 

I 

4500.70 22212.69 0.02 22 Zr TA76 
4442.022 22506.128 4L Th n GI74 4500.84 22212.0 0.50 1 Hf ' GOiO 

4442.21 22505.18 0.05 6L TmI CA69 4501.315 22209.669 5 An HU73 
4442.72 22502.61 20 CII HU72 4501.68 22207.85 0.05 4 Zn TA76 
4444.55 22493.33 0.01 3 Gd III LI73 4503.92 22196.823 ,0.07 5L Ndl BL70 
4445.238 22489.846 0.10 5L Sml BL69 4506.72 22183.03 220 I I LU75 
4445.72 22487.41 20 Bn HU72 4507.68 22178.31 0.20 lL Tm 1 CA69 
4445.925 22486.36 7 Cm I C076 4507.73 22178.05 0.02 10 Zr TA76 
444tl.043 224H!:>.775 J20 KrI KA69 4510.312 22165.365 0.06 tiL Gd I BL71 
4448.506 22473.32 0.01 4 Fe LI76 4511.778 22158.164 0.12 4L Smll BL69 
4449.474 22468.43 2 Se M074 4513.89 22147.80 50 Brl HU72 
4449.797 22466.802 130 Ne I HU73 4515.64 22139.21 3 I I LU75 
4452.20 22454.67 17 Cl I HU72 4516.79 22133.576 0.07 5L NdI BL70 
4453.97 22445.76 20 CII HU72 4521.069 22112.626 100 An HU73 
4454.~23 22443.98 5 Se M074 4521.52 22110.41 0.02 25 ZrJ TA76 
4457.469 22428.]33 350 Ne 1 HU73 4522.907 22103.641 4L Thl GI74 
4459.081 224.20.03 0.01 1 Fe LI76 4522.966 22103.35 4 Tel? M07S 
4459.366 22418.590 0.01 5 Ce 1lI LI72 4522.966 22103.35 4 Tel? M075 
4461.653 22407.09 7 Cml C076 4525.32 22091.84 90 Gel HU64 
4461.710 22406.818 75 XeJ HU73 4527.00 22083.66 0.01 Nal J061 
4464.45 22393.08 18 Cii HU72 4528.328 22077.181 900 Arl HU73 
4464.486 22392.88 0.01 2 Fe I Ll76 4528.57 22075.99 24 CII HU72 
4465.781 22386.390 40 B Xel? HU73 4528.620 22075.757 0.15 3L Sm BL69 
4465.90 22385.78 10 CII HU72 4529.076 22073.53 8 CmJ C076 
4466.035 22385.12 0.01 1 Fe I Ll76 4531.30 22062.71 0.01 12 Si I LI65 
4466.505 22382.762 40 B Xel? HU73 4532.59 22056.40 0.01 Nal J061 
4466.70 22381.78 1 I I LU75 4533~02 22054.31 28 CII HU72 
4466.893 22380.82 0.01 14 Fe I LI76 4534.94 22044.98 0.02 19 ZrI TA76 
4467.335 22378.603 O.lQ '5 L Sm I BL69 4536.057 22039.561 250 An HU73 
44f>H.UH 22374.86 5U ell HU72 4537.tllJ 22U3U.661 U.U7 5L Nd I l:SL7U 

4468.321 22373.666 0.10 3L Gd 1 BL71 4538.66 22026.92 500 CII HU72 
4469.388 22368.32 2 Se M074 4538.71 22026.7 40 Cl I RA69 
4469.87 22365.91 0.20 1 L Tm CA69 4539.68 22021.974 0.07 4L Nd BL70 
4470.18 22364.36 0.25 1 L II VE69 4539.926 22020.781 0.12 4L Sm BL69 

4470.85 22361.0 0.50 2 Hf G070 4540.75 22016.81 0.02 6L Gal J067 
4471.17 22359.41 0.10 1 Hf G070 4540.97 22015.72 0.10 4L TmJ CA69 
4472.25 22354.0 0.50 1 Hf G070 4542.25 22009.51 10 SrI HU72 
4472.81 22351.21 0.15 2L Tm I CA69 4542.804 22006.82 4 Cm I C076 
4474.281 22343.861 aL Th II GI74 4543.34 22004.25 40 Cll HU72 
4478.064 22324.99 0.01 1 Fe LI76 4544.75 21997.41 40 Brr HU72 
4479.79 22316.385 0.10 3L Ndl BL70 4546.952 21986.75 7 Tel M075 
44RO.07 293150 0,50 1 Hf' ... 070 4~47.09R 219R6.049 O.M 71. Sml HL69 

4481.23 22309.21 30 I I LU75 4549.25 21975.63 0.05 3 Zr TA76 
4481.91 22305.83 30 Bn HU72 4550.859 21967.87 8 Cml C076 
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Section II. Wavenumber Table (Finding List) -Continued 

Vacuum Air 6.0" I.re.,;ty 'I Vacuum Air 6.0" Intensity 
wavenumber wavelength and I Spectrum. Reference wavenumber wave)~ngth and Spectrum Reference 

u(cm-l) A(A) (em-l) character ' , 0"(cm- 1) MA) (em-I) character 

4551.90 21962.85 0.15 3L Tm II CA69 4621.54 21631.9] 359 Brr TE63 
4552.01 21962.33 0.02 140 Hf I G070 4622.161 21628.998 4L Th I GI74 
4555.612 21944.958 4L Th I GI74 4622.166 21628.98 39 Se I M074 
4558.43 21931.39 0.20 1 L iTm I CA69 4624.14 21619.742 0.07 5L NdI BL70 
4559.70 21925.28 1 Se I M074 4624.629 21617.457 0.06 5L GdI BL7] 
4560.30 21922.40 1 Se I M074 4625.99 21611.11 0.02 8 HE G070 
4561.797 21915.20 3 Cm I C076 4626.824 21607.20 6 Se M074 
4562.90 121909.91 1 Se I M074 4627.70 21603.11 70 B Brr? HUn 
4564.440 21902.513 1800 I Kr I KA69 4627.830 21602.50 464 Te I M075 
4564.~ 21902.3 14 ell RA69 4628.02 21601.62 70 B Bli? Hun 
4564.67 21901.40 0.05' 4 Zr TA76 4629.520 21594.618 0.15 3L Sm I? BL69 
4565.21 21898.81 0.02 10 Zr I TA76 4629.520 21594.618 0.15 3L Sm II? BL69 
4565.54 i 21897.24 0.20 1 L Tm CA69 4630.75 21588.88 0.20 1 L Tm I CA69 

4565.995 21895.06 0.01 1 Fe I LI76 4630.97 21587.857 0.10 3L Nd BL70 
4569.27 21879.35 0.01 8 Si I LI65 4631.090 21587.297 0.15 3L Srn BL69 
4569.373 21878.87 2 Se I M074 4632.14 21582.4 12 CI I RA69 
4570.557 21873.20 2 Te} M075 4636.22 21563.39 0.05 1 Hf I G070 
4572.747 21862.73 2 Se i M074 4636.42 21562.48 0.15 2L TmI CA69 
4572.878 21862.10 1 Se M074 I 4637.51 21557.39 35 CII HU72 
4574.17 21855.92 0.10 1 Hf G070 

I 
4642.507 21534.207 750 An HU73 

4575.120 21851.39 0.01 1 Fe 1 Ll16 4644.08 21526.91 1 1 } LUiS 
4575.458 21849.76 7 Cm} C076 4644.42 21525.34 0.15 2L Tm I CA69 
4576.10 21846.71 9 Cll HU72 4645.94 21518.30 42 Gel HU64 
4578.91 21833.30 0.10 3L Tm I CA69 4646.675 21514.89 11 Se M074 
4579.52 21830.4 1.0 CI) RA69 4648.24 21507.65 80 BrI HU72 
4580.443 21825.98 8 Cm I C070 4M~.~ :!15U4.1~ 0.02 5 Th III L174 
4581.77 2l819.69 0.01 5 Si I LI65 4649.06 21503.84 8.0 Cl) HU72 
4582.50 21816.2.0 0.15 2L Tm CA69 4649.70 215.0.0.90 0.15 2L Tm} CA69 
4583.4.00 21811.91 3L Cel VE72 465.0.58 21496.81 .0.1.0 2H Zr TA76 
4583.944 21809.32 5 l Se M074 4651.37 21493.17 30 elJ HUn 
4585.57 218.01.59 6 Brr TE63 4651.59 - 21492.16 0.10 1 Hi G070 
4585.980 21799.64 37 Tel M075 4651.863 21490.898 13 B Kn? KA69 
4586.39 21797.68 24 CI) HU72 4651.890 2149.0.772 13 B Kn? KA69 
4587.17 21793.97 0 . .02 15 Zr} TA76 4652.880 21486.20 3L Ce I VE72 
4588.413 21788 . .07 3 Cm} C076 4654.3~ 21479.51 1 I I LU75 
4588.59 21787.24 469 BrI TE63 4655.32 21471.-94 0:2.0 2- Hf I G07.o 
4589.14 21784.64 0.02 _ 3 HfI G07.o 4655.637 21473.48 1721 Se I M074 
4589.53 21782.78 0.15 2L Tm CA69 4655.72 2-1473 . .09 1 T T 1_1l7:i 
4590.16 21779.77 .0.01 9 Si I LI65 4655.97 21471.93 .0 • .02 170 Zr I TA76 
4593.55.0 21763.72 2 Te M075 4655.97 21471.94 .0.1.0 1 U Hf G070 
4595.43 21754.812 0.1.0 3 L Ndl BL70 4656.372 2147.0 . .089 250 Xe} HU73 
4597.715 21743.999 5 L Th n? GI74 4659.720 21454.661 12 An HU73 
4597.715 21743.999 5L Thl? Gl74 4661.35 21447.16 .0.1.0 3L Tm CA69 
4597.72 21743.98 14 BrI TE63 4662.04 21444.0 0.5.0 1 Hf G07.o 
4600 . .07 21732.87 .0.20 1 L Tmll CA69 4662.35.0 21442.56 4603 Se I M074 
4600.551 2173.0.6.0 57.0 Se I M074 4663.263 21438.36.0 56 KrI KA69 
46.01.61 21725.595 0 . .07 SL Nd I BL70 4664.62 21432.11 0 . .01 5 Mgn RI65 
4601.93 21724 . .08 0.10 3L Tmn CA69 4667.24 2142.0.09 1 I ) LU75 
4603.46 21716.83 25 Ge I HU64 4668.75 21413.18 0.05 1 HfI G07.o 
46.03.566 21716.36 730 Se I M074 4673.101 21393.22 9 Cml C076 
4603.825 21715.14 1 I I LU7S 4673.44 . 21391.66 18 Ge HUM 
4604.37.0 217"12.571 4L Th I GI74 4615.942 2138.0.23.0 0 . .01 12 Ce III LI72 
46.05.3.09 217.08.145 75.0 Ne I HU73 4677.06.0 21375.118 3 L Th) GI74 
4605.395 21707.74 10 Te 1 M075 4677.252 21374.24 556 SeI M074 
4605.45 21707.48 22 CII HU72 4677.508 21373.073 50 XCI HUn 
4606:44 217.02.82 0.15 2L Tm CA69 4678.42 21368.91 0 . .01 7 Mgll R165 
4608.240 21694.33 4 Cm I C076 4678.43 21368.86 5 I I LU75 
4609.37 21689.0 0.5.0 1 Hf G070 4681.246 21356.0.04 5 Kn KA69 
4609.87 21686.67 ~O BTl HU72 4681.43 21355.17 0.20 1 L Tm CA69 
4610.18 21685.2.0 0.05 2 Hf G070 4681.63 21354.24 0.01 21 Si I L165 
4610.82 21682.2.0 2 I I LU75 4681.864 21353.185 3L Th} GI74 
'4613.48.0 21669.70 15 ATl HU73 4681.88 '21353.11 5 BrJ HU72 
4614.36 21665.56 .0 . .02 1 i Hf G070 4684.62 21340.62 0.10 3L Trn I CA69 
4617.29 21651.82 0.10 IW i Hf I G07.o 4686.319 21332.885 120 An HUn 
4621.495 21632.12 10 I Te I M075 4686.811 21330.648 0.12 4L Sm BL69 
4621.51 21632.05 0 . .05 2 Hf I G070 4686.89 21330.29 37 BrI TE63 
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Section II. Wavenumber Table (.'indin~ Ust) -Continued 

Vacuum Air llu Intensity Vacuum Air llu Intensity 

wavenumber wavelength and Spectrum Reference wavenumber wavelength and Spectrum Reference 
u(cm- 1) A(A.) (em-I) character u(cm- 1) A(A.) (em-I) character 

4686.96 21329.97 0.20 1 L Tml CA69 4740.06 21091.023 0.07 5L NdI? BL70 

4688.96 21320.872 0.10 3L NdI BL70 4741.35 21085.27 0.02 17 ZrI TA76 

4689.97 21316.28 1 I LU75 4741.55 21084.40 1 I LU75 

4690.68 21313.05 1 I LU75 4741.90 21082.84 1 I LU75 

4691.00 21311.60 15 CII HU72 4743.87 21074.08 0.20 1 L Tmll CA69 

4691.872 21307.64 5 Se M074 4743.901 21073.94 7 Cml C076 

4692.126 21306.48 7 Cm I C076 4744.24 21072.45 10 C) 1 HV72 
4692.661 21304.06 3 Tel M075 4745.09 21068.64 0.02 2U Hf I G070 

4694.60 21295.27 0.02 1 CI J065 4745.540 21066.66 3 Cm I? C076 

4694.68 21294.89 2 I I LV75 4745.540 21066.66 3 Cm I? C076 

4696.70 21285.74 17 BrI TE63 I 4747.98 21055.841 0.05 6L Nd I BL70 

4696.839 21285.103 5 Kr] KA69 I 4748.373 21054.099 0.10 5L Sml BL69 

4697.64 21281.48 0.05 5L TmJ CA69 4750.508 21044.63 6 Cml C076 
4099.510 21273.00 4 CmI C070 4750.712 21043.75 1023 Ttll M07::i 
4700.400 21268.98 3L Ce II VE72 4751.262 21041.295 1200 Nel HU73 
4702.41 21259.89 0.02 8B CI J065 4751.785 21038.98 8 Te I M075 
4702.51 21259.44 0.01 4 Gd III LI73 4752.496 21035.834 44 ArI HU73 
1703.999 21252.71 9 So I M074 1751.52 21026.88 1 11 HU72 

4705.03 21248.050 0.05 5L Nd BL70 4755.37 21023.13 0.02 8 CI J065 
4705.64 21245.30 0.20 1 L Tm CA69 4755.768 21021.362 15 KrI KA69· 

4706.579 21241.05 9 CmI C076 4755.786 21021.28 1 I I LU75 
4707.149 21238.48 0.0] 3 Fe I LI76 4756.28 21019.097 0.05 6L NdI BL70 
4707.98 21234.737 0.07 4L NdII BL70 4759.16 21006.378 0.05 5L Nd BL70 
4708.80 21231.0 0.50 2 Hf G070 4760.529 21000.34 4 Te M075 
4710.360 21224.007 0.15 3L Sm BL69 4761.80 20994.73 0.20 1 L Tm CA69 
4710.37 21223.96 1 I I LU75 4762.638 20991.04 0.01 1 Fe I Ll76 
4712.78 21213.11 14 BrI TE63 4762.760 20990.50 5L Cel VE72 
4712.98 21212.21 0.15 3L Tml CA69 4763.57 20986.93 0.02 15 Th III Ll74 
4713.13 21211.55 0.02 2 CI J065 4763.756 20986.111 1200 An HU73 
4713.91 21208.0 0.50 1 Hf G070 4763.934 20985.327 0.15 3L Sm BL69 
4714.97 21203.24 0.05 4 Hf I G070 4765.977 20976.332 18 KrI KA69 
4715.607 21200.39 0.01 1 Fe LI76 4766.20 20975.35 0.20 1 L Tm CA69 
4716.405 21196.806 10 Kr I KA69 4767.320 20970.421 0.06 6L Gdl BL71 
4716.89 21194.63 0.15 2L Tm CA69 4767.845 20968.10 9 CmI C076 
4717.430 21192.20 2 Se M074 4767.919 20967.786 0.06 6L Gdl BL71 
4717.61 21191.41 0.02 4B CI J065 4770.20 20957.76 1 II LU75 
4718.15 21188.98 50 CII HU72 4771.43 20952.36 1 I I LV75 
4718.649 21186.72 6 Se I M074 4773.39 20943.75 80 BrI HU72 
1-719.709 21181.966 0.15 3L SmJ BL69 1-771.11 2091-0.61 0.05 60 1:1£ I G070 
4720.561 21178.14 0.01 1 Fe LI76 4775.86 20932.92 0.15 2L Tm CA69 
4720.61 21177.92 1 I I LV75 4777.817 20924.350 95 Kn KA69 
4723.10 21166.74 0.02 20 Zn TA76 4779.04 20918.994 0.10 3L Nd I BL70 
4723.387 2116S.471 600 Kr T KA69 4779.47 20917.13 0_01 12 SiT Utili 
4723.772 21163.75 0.01 13 L AIl ER63 4780.748 20911.51 9 Cml C076 
4724.006 21162.697 5L Th II GI74 4781.51 20908.19 0.20 1 L TmJ CA69 
4725.77 21154.80 0.02 40 Hf I G070 4783.37 20900.05 0.02 9 Zr I TA76 
4727.175 21148.510 3L Thl GI74 4783.867 20897.89 42 Te 1 M075 
4727.75 21145.94 0.20 1 L Tm CA69 4785.47 20890.89 35 Bn HU72 
4727.95 21145.04 20 BrI HU72 4785.69 20889.91 24 Cll HU72 
4728.369 21143.170 4L Thl GI74 4785.708 20889.849 0.07 5L Gd I BL71 
4728.86 21140.98 5 Br I HU72 4788.957 20875.676 14 KrI KA69 
4729.86 21136.51 0.02 3 Hf G070 4790.385 20869.452 4L Thl GI74 
4730.862 21132.03 0 .. 01 20 He I LT70 4794.052 20853.48 8 Cml C076 
4731.91 21127.349 0.10 3L Nd BL70 4794.20 20852.85 1 Se M074 
4732.556 21124.46 0.01 I Fe I LI76 4794.69 20850.71 0.]0 3L Tml CA69 
4732.90 21122.929 0.10 3L Nd BL70 4795.64 20840.57 0.02 100 Zn TA76 
4733.24 21121.43 0.01 10 He.I LT70 4796.46 20843.0 0.50 2 Hf G070 
4733;541 2]120.07 0.0] 80 Hel LT70 4796.64 20842.23 0.10 2 Zr TA76 
4734.196 21117.14 6 Cm'l C076 4796.857 20841.29 2 Te I M075 
4735.78 21110.08 0.15 2L TmI CA69 4796.93 20840.98 0.15 2L Tmll CA69 
4738.900 21096.18 7 Cml C076 4796.962 20840.84 0.01 5 Fe I LI76 
4738.99 21095.78 0.02 50 Thill LI74 4803.168 20813.90 3 Cml C076 
4739.108 21095.25 6 Cml C076 4803.830 20811.042 110 Arl .HU73 
4730.43 !H003.83 43 Br 1 TE63 4804.0.23 .20810 . .20 

I 

3 Cml C076 
4739.606 21093.04 0.01 12 L IAI I ER63 4804.307 20808.98 2 Se M074 
4740.06 21091.023 0.07 5L iNd I? BL70 4804.732 20807.136 0.15 3L Sml BL69 
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Section II. Wavenumber Table (Finding List) -Continued -,--

Vacuum Air flu Intensity Vacuum Air flu Intensity 
wavenumber wavelength and Spectrum Reference wavenumber wavelength and Spectrum Reference 

u(cm- l ) A(A) (em-I) character u(cm- l ) A(A) (em-I) character 

4805.193 .20805.14 0.01 2 Fe 1 LI76 4858.71 20575.979 0.05 6L Ndl BL70 
4805.43 20804.13 0.01 4 Sil LI65 4860.28 20569.33 15 BrJ HU72 
4805.899 20802.08 3 Te I M075 4860.402 20568.816 75 Arl HU73 
4806.10 20801.21 0.05 6L Tml CA69 4860.96 20566.46 O.H) 3L Tm 11 CA69 
4ROfL377 20800.0l 4- Te M07!; 4.AAl.27!; 205t\!; 121 20 Nel HU73 
4806.438 20799.75 0.01 1 Fe I LI76 4861.31 20564.973 0.05 6L Nd I BL70 
4806.604 20799.03 0.01 1 Fe LI76 4861.510 20564.129 0.07 5L Gdl BL71 
4808.10 20792.56 1 I I LV75 4863.197 20556.994 1 Arl HU73 
4809.45 20786.72 1 I I LU75 4863.782 20554.521 3L ThII GI74 
4810.18 20783.570 0.10 3L Nd BL70 4864.745 20550.45 3 Te I M075 
4810.281 20783.13 7 Se M074 4865.05 20549.17 0.10 4L Tmll CA69 
4810.428 20782.50 2 Se M074 4865.19 20548.57 1 I I LU75 
4810.632 20781.62 57 Te I M075 4865.365 20547.83 2 Se M074 
4811.506 20777.841 0.05 7L Cd1 BL71 4866.332 20543.752 75 Krl KA69 
4814.46 20765.09 4 I I LV75 4866.54 20542.873 0.05 5L Nd BL70. 
4820.111 20740.75 4L Ce II VE72 4867.04 20540.76 0.15 2L Tm 1 CA69 
4821.019 20736.84 0.01 2 Fe I LI76 4868.26 20535.61 0.10 20 Hf G070 
4821.366 20735.350 120 B An? HU73 4869.18 20531.72 0.02 2 Hfl G070 
4821.765 20733.634 120 B An? HU73 4869.857 20528.880 4L Th II GI74 
4823.67 20725.4 56 CII RA69 4870.32 20526.93 0.02 170 Hf G070 
4825.643 20716.97 0.01 2 Fe I LI76 4870.464 20526.31 9 Cm I? C076 
4925.791 20716.339 22 AIl HU73 4970.464 20526.31 9 Crn I? C076 

4827.01 20711.09 0.10 3 Zr TA76 4870.597 20525.76 8 Te I M075 
4828.494 20704.738 0.06 6L Cd I BL71 4871.568 20521.66 3 Cml C076 
4829.94 20698.56 0.01 4 'Si I LI65 4873.92 20511.767 0.10 3L Nd BL70 
4829.990 20698.33 0.01 5 Fe I LI76 4876.770 20499.78 3L Ce II? VE72 
4831.239 2~92.98 5 Tel? M075 4876.770 20499.78 3L Cel? VE72 
4831.239 20692.98 5 Tel? M075 4876.770 20499.78 3L Cel? VE72 
4831.452 20692.063 6L ThII GI74 4878.45 20492.721 0.05 6L Nd I BL70 
4831.63 20691.29 0.02 28 Zn TA76 4882.09 20477.44 0.20 1 L Tm CA69 
4832.319 20688.351 0.08 4L Cd] BL71 4883.943 20469.67 5 Se I M074 
4832.954 20685.630 0.01 30 Ce III LI72 4884.04 20469.25 0.02 18 Zn TA76 
4833.595 20682.889 4L ThlI GI74 4884.186 20468.653 4L Th II GI74 
4833.710 20682.40 25 An HU73 4884.86 20465.84 0.10 1 Hf G070 
4834.241 20680.i25 4L ThI GI74 4885.36 20463.74 0.15 2L Tm CA69 
4835.75 20673.64 275 Gel HU64 4887.59 20454.42 0.10 6U Hf G070 
4836.53 20670.34 2 I I LV75 4887.74 20453.76 0.02 200 ZrJ TA76 
4836.76 20669.34 0.10 2 Zr TA76 4887.75 20453.73 0.20 1 L Tm CA69 
4837.45 20666.41 6 11 LU7S 4889.248 20447.463 0.05 7L GdI BL71 
4837.46 20666.36 30 Bn HU72 4889.365 20446.971 140 KrJ KA69 
4839.255 20658.69 8 Cml C076 4892.46 20434.04 0.20 1 L TmI CA69 
4839.700 20656.80 11 Te M075 4894.80 20424.26 0.02 80 ZrJ TA76 
4840.192 20654.69 8 Cml C076 4894.873 20423.964 300 Kn KA69 
4840.23 20654.54 0.15 2L Tm CA69 4895.401 20421.761 3L Th I GI74 
484L46 20649.28 0.10 2 Zn TA76 4895.470 20421.47 15 ,Se I . M074 

I 
4841.60 20648.69 10 I I LU75 4895.50 20421.33 0.10 1 Hf I G070 
4841.965 20647.135 150 An HU73 4896.144 20418.662 1 KrJ KA69 
4843.64 20640.0 0.50 2 Hf G070 4896.78 20416.0 0.05 1 Hf G070 
4843.84 20639.15 0.05 6L Tm CA69 4897.56 20412.759 0.10 3L NdI BL70 
4843.95 20638.675 0.05 5L Ndl BL70 4897.62 20412.51 1 I I LU75 
4844.962 20634.364 6L Th I GI74 4898.30 20409.67 1 Se I M074 
4846.048 20629.74 0.01 10 Fe 1176 4898.33 20409.55 1 I I LV75 
4846.201 20629.09 3L Ce I VE72 4898.64 20408.25 0.05 2 Hf I G070 
4847.151 20625.05 6 Se 1 M074 4899.182 20406.00 0.01 1 Fe 1 LI76 
4847.24 20624.67 547 Bn TE63 4899.19 20405.97 7 Br I TE63 
4847.28 20624.50 1 I LU75 4901.647 20395.738 3L Th II GI74 
4849.224 20616.229 2500 An HU73 4902.62 20391.691 0.05 5L Nd BL70 
4849.37 20615.62 0.05 30 HfI G070 4903.096 20389.710 4L Th II GI74 
4849.66 20614.375 0.10 3L Nd BL70 4904.85 20382.43 0.01 1 Si I LI65 
4850.367 20611.368 0.10 3L Gd BL71 

i 
4905.117 20381.309 3L Thl GI74 

4850.970 20608.81 3 Te I M075 4905.82 20378.38 0.01 2 Si I LI65 
485l.02 20608.596 0.05 5L Ndl BL70 4907.81 20370.1 85 CII RA69 
4852.37 20602.86 0.01 4 Si I LI65 4909.462 20363.27 0.10 1W Fe LJ76 
4853.50 20598.066 0.07 4L Ndl BL70 4910.21 20360.17 0.10 

I 

4L Tmll CA69 
4854.41 20594.20 0.05 7L 1 Tml CA69 4910.51 20358.93 0.02 10 Th 111 LI74 
4856.771 I 20584.19 0.01 2 Fe I LI76 4912.607 20350.238 120 Ne I HU73 
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Section II. Wavenumber Table (Finding List) -Continueo 

Vacuum Air 6.CT Intensity Vacuum Air ACT Intensity 
wavenumber wavelength and Spectrum Reference wavenumber wavelength and Spectrum Reference 

CT(cm- l ) A(A) (em-I) character CT(cm- 1) A(A) (em-I) character 

4912.66 120350.02 0.10 20 Hf G070 4962.030 20147.54 239 Te I M075 
4912.730 20349.73 0.01 2 Fe I LI76 4962.371 20146.157 5 Kr 1 KA69 

4912.86 20349.18 50 B ClI? HU72 4963.749 20140.56 9 Te M075 
4913.~1 20348.17 50 B CII? HU72 4964.273 20138.44 66 Te I M075 
4914.14 20343.87 0.01 4 Si I LI65 4965.83 20132.11 0.05 2 Hfl G070 
4914.50 20342.39 0.05 28 ZrI TA76 4966.35 20130.017 0.10· 3L Nd I?' BL70 
4915.59 20337.89 0.02 6 Hf G070 4966.35 20130.017 0.10 3L Nd II? BL70 
4918.680 20325.11 3L Ce I VE72 4966.678 20128.687 3L Thl GI74 
4918.87 20324.31 0.05 6 Zn TA76 4969.83 20115.92 100 CII HU72 
4918.88 20324.284 0.10 3L Ndl BL70 4971.650 20108.558 0.09 7L Gdl BL71 
4920.455 20317.777 4L Thl GI74 I 4972.220 20106.252 0.10 3L Gdl BL71 
4920.641 20317.011 160 Arl HU73 4972.887 20103.554 0.08 7L Gd I BL71 
4921.52 20313.40 0.10 1 U Hf G070 4980.32 20073.55 7 Bn TE63 
4921.527 20313.35 1 I I LU75 4981.46 20068.95 0.10 6 Zr TA76 
4923.28 20306.119 0.15 3L Ndl BL70 4981.466 20068.932 25 An HU73 
4923.870 20303.69 46 Tel M075 4983.383 20061.213 0.10 7L Gdl BL71 
4924.32 20301.83 0.01 1 Si I LI65 4987.120 20046.18 5L Ce II? VE72 
4924.54 20300.92 0.02 20 Th III LI74 4987.120 20046.18 5L Cel? VE72 
4924.803 20299.83 4 Cml C076 4988.349 20041.24 3L Ce II VE72 
4925.65 20296.36 0.01 2 Si I LI65 4991.125 20030.097 30 An HU73 
4926.652 20292.221 14 Kn KA69 4991.94 20026.82 30 B BrI? HU72 
4927.04 20290.623 0.10 3L N(ll BL70 4992.227 20025.672 60 ArI HU73 
4928.69 20283.82 0.05 4 Zn TA76 4992.26 20025.54 30 B BrJ? HU~2 
4929.20 20281.73 500 BrJ TE63 4992.682 20023.85 0.01 7 Fe I LI76 
4929.351 20281.11 0.01 5 Fe I LI76 4993.74 20019.60 0.10 3 Zr TA76 
4932.259 20269.15 10 Se I M074 4995.384 20013.020 1 L Tb I KL70 
4933.94 20262.25 2 I LU75 4995.570 20012.271 36 K1J KA69 
4933.941 20262.242 I XCI HU73 4996.029 20010.435 0.10 3L Gd I BL71 
4935.04 20257.731 0.05 5L Nd I BL70 4996.64 20007.97 0.01 3 Si I LI65 
4937.32 20248.38 8 Br I TE63 4997.18 20005.84 0.20 1 Hf G070 
4037.390 20248.00 3L Ce n? VE72 4007.20 20005.38 0.02 70 Th III LI74 
4937.390 20248.09 3L Cel? VE72 4998.754 19999.53 3 Tel? M075 
4937.390 20248.09 3L Cel? VE72 4998.754 19999.53 3 Te I? M075 
4937.40 20248.05 2 II LU75 4999.55 19996.34 0.01 4 Gd III LI73 
4942.12 20228.71 0.05 10 U Hf G070 5000.06 19994.32 0.02 1 Hfl G070 
4942.69 20226.38 12 Gel HUM 5000.578 19992.232 4 An HU73 
4945.89 20213.29 0.05 7L Tml CA69 5002.201 19985.744 0.10 3L Gd I BL71 
4946.085 20212.491 0.05 7L Gdl BL71 5004.56 19976.31 0.05 lW Hf G070 
4946.507 20210.770 4 Ce III LI72 5004.645 19975.98 9· Cml C076 
4946.55 20210.58 0.02 20 Zr TA76 5004.75 19975.55 0.10 2 ZrI TA76 
4946.639 20210.23 7 Se I M074 5005.44 19972.812 0.10 3L NdI BL70 
4946.725 20209.878 140 KrJ KA69 5006.02 19970.50 0.10 3L Tm CA69 
4947.27 20207.65 0.05 7L Tml CA69 5006.130 19970.06 0.01 1 Fe I LI76 
4w.H.:l3J :lU2U3.n 3 II LU75 I 5007.06 19966.35U 0.07 4L Nd BL70 
4948.84 20201.24 0.10 4L TmI CA69 5007.215 19965.730 160 An HU73 
4949.05 20200.38 2 I I LU75 5008.186 19961.86 18 Ca I RI68 
4949.30 20199.4 227 Cl I RA69 5008.38 19961.08 0.05 8W ZrI TA76 
4949.60 20198.140 0.10 3L Nd BL70 5010.41 19953.00 0.10 3L TmJ CA69 
4949.605 20198.119 0.15 3L Smn BL69 5011.075 19950.351 0.08 4L Gd II BL71 
4950.71 20193.61 0.10 4L Tml CA69 

I 
5011.91 19947.02 0.02 1 U Hf G070 

495].256 20]91.383 ·3 L Thl GI74 5012.402 19945.068 25 ArI HU73 
1952.15 20187.729 0.10 3L Nd n BL70 5012.1-'16 1991·1.89 1 I I LU7S 
4952.285 20187.190 150 Xe I HU73 5013.157 19942.067 0.10 5L Sml BL69 
4952.57 20186.03 0.10 5L Tml CA69 5013.16 19942.05 0.02 20 Thm LI74 
4953.33 20182.93 1 I I LU75 5013.27 19941.62 0.05 6L Tml CA69 
4953.820 20180.93 3 Cm I C076 5014.06 19938.46 0.02 14 ZJ'I TA7f1 
4954.26 20179.14 0.05 7L Tml CA69 5014.86 19935.29 0.15 2L Tml CA69 
4957.17 20167.28 16 CII HU72 5015.262 19933.70 24 Ca I RI68 
4957.20 20167.17 1 I I LU75 5015.54 19932.591 0.10 3L Nd BL70 
4957.720 20165.057 3L Th GI74 5016.27 19929.68 0.02 12 U Zr TA76 
4958.131 20163.386 0.10 7L Gd I BL7l 5016.47 19928.88 0.02 31 Si I LI65 
4958.35 20162.50 138 BrJ TE63 I 50]7.27 19925.72 ]38 Br J TE63 
4958.771 20160.78 3 Cml C076 5017.865 19923.36 0.01 2 Fe I Ll76 
4959.500 20157.82 5L Ce I VE72 5018.385 19921.29 15 Te I 

I 

M075 
4960.717 20152.87 9 I I LU75 5019.418 19917.19 23 Cal RI68 
4960.879 20152.217 0.07 5L Gd I BL71 5019.776 19915.772 17 KrI KA69 
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Section II. Wavenumber Table (Finding Li8t)-Continued 

Vacuum I Air ~u Intensity Vacuum Air du Intensity 
wavenumber wavelength and Spectrum Reference wavenumber wavelength and Spectrum Reference 

u(cm- 1) A(A) (em-I) character u(cm- 1) A(A) (em-I) character 

5022.952 19903.18 12 B An HU73 5074.71 19700.17 20 Hg] HU53 
5023.071 19902.706 4L Th] GI74 5074.81 19699.793 0.10 3L Nd BL70 
5023.105 19902.572 0.12 4L Sm] BL69 5075.351 19697.69 3 Cm] C076 
5025.09 19894.71 . 68 Bn TE63 5075.69 19696.378 0.10 3L Nd BL70 
5025.604 19892.677 0.08 7L Gd) BL71 5076.39 19693.66 0.10 6L Tml CA69 
5025.90 19891.50 1 J) LU75 5077.510 19689.32 37 Te I M075 

5026.624 19888.64 1 I I LU75 5079.034 19683.409 5L ThII GI74 
5027.92 19883.52 0.05 6 Hfl G070 5079.084 19683.215 4L Thl GI74 
5028.44 19881.46 0.05 7L Tm] CA69 5079.89 19680.08 0.02 20 Zn TA76 
5032.907 19863.809 0.10 7L Gd) BL71 5080.28 19678.58 1 I I LU75 
5033.309 19862.22 34 Ca 1 RI68 5081.325 19674.535 3L Th] GI74 
5033.34 19862.10 30 Br) HU72 5081.529 19673.746 0.10 7L Gdl BL71 
5033.634 19860.943 1 An HU73 5082.78 19668.90 1 I I LU75 
5034.13 19859.00 0.02 6 Hfl C070 5082.894- 19668.4-61 4-L Thl CI74 

5035.623 19853.10 35 Ca] RI68 5083.619 19665.657 0.15 3L Sm BL69 
5035.86 19852.15 0.10 5 Zr TA76 5085.679 19657.68 8 Cm] C076 
5036.90 19848.04 0.02 1 Hf G070 5087.26 19651.58 0.10 3L TmI CA69 
5037.243 19846.71 0.01 1 Fe L176 5089.05 19644.67 1 I I LU75 
5040.136 19835.32 7 I) LU75 5089.088 19644.523 4L ThII GI74 
5040.387 19834.332 0.10 3L Gdl BL71 5089.501 19642.93 3L Ce VE72 
5042.855 19824.62 6 I) LU75 5091.473 19635.32 0.01 10 Fe) 1176 
5044.666 19817.508 550 An HU73 5094.534 19623.52 269 Tel M075 
5045.300 19815.02 19 Ca I RI68 5095.15 19621.15 I I ) LU75 
5046.43 19810.58 452 Bn TE63 5096.856 19614.583 0.15 3L Sm BL69 
5047.833 19805.07 6 Se M074 5097.190 19613.30 0.10 lW Fe L176 
5050.550 19794.42 4L Ce II VE72 5097.97 19610.29 0.10 5 Zn TA76 
5050.67 19793.95 0.02 20 HfI G070 5097.99 19610.220 0.10 3L Nd BL70 
5051.199 19791.88 0.01 22 Fe I L176 5098.85 19606.91 I I I LU75 
5051.365 19791.226 0.12 4L Sml BL69 5098.94 19606.57 263 BrJ TE63 
5051.62 19790.228 0.10 3L Nd BL70 5101.928 19595.083 3L Thl GI74 
5052.698 19706.004 5L Thl GI74- 5102.537 19592.74- 0.01 3 Fc I LI76 
5052.90 19785.20 0.05 3 ZrJ TA76 5102.919 19591.28 2 Se M074 
5053.240 19783.884 0.10 7L Gd) BL71 5102.930 19591.238 17 KrJ KA69 
5054.61 19778.52 0.02 3 Hfl G070 5103.119 19590.51 3L Ce II VE72 
5054.62 19778.482 0.10 3L Nd]? BL70 5103.42 19589.34 0.05 40 ZrI TA76 
5054.62 19778.482 0.10 3L Nd]? BL70 5104.630 19584.71 0.01 I Fe] 1176 
5054.79 19777.82 0.20 1 L Tm II CA69 5104.70 19584.44 0.15 2L Tm] CA69 
5055.051 19776.79 50 Ca I RI68 5105.85 19580.02 0.05 3 Zr TA76 
5055.059 19776.76 3 Cm C076 5106.605 19577.136 170 Nel HU73 
5055.258 19775.99 5 Tel? M075 5107.484 19573.769 50 Nel HU73 
5055.258 19775.99 5 Tel? M075 5107.783 19572.62 9 Cml C076 
5055.690 19774.295 6L Th II GI74 5107.783 19572.62 9 Cml C076 
5057.61 19766.8 185 CII RA69 5107.783 19572.62 9 Cm] C076 
5057.810 19766.005 0.06 6L Gd] BL71 5111.88 19556.92 0.02 5 Hf G070 
5057.99 19765.29 0.01 4L Be] H069 5111.90 19556.86 -} I I LU75 
5058.022 19765.178 3L Thl GI74 5112.609 19554.147 0.15 3L Sm] BL69 
5059.571 19759.129 5B KTl? KA69 5113.189 19551.93 5L Cel VE72 
5060.547 19755.315 5B KTl? KA69 5113.243 19551. 72 6 Cm] C076 
5060.56 19755.3 717 CIJ RA69 5114.20 19548.06 1 11 LU75 
5060.57 19755.23 1 I LU75 5115.505 19543.08 0.01 20 He] LT70 
5062.48 19747.77 0.05 7L Tm] CA69 5118.51 19531.59 0.02 1 Hfl G070 
5064.107 19741.428 5L Thl Cl74 5119.01 19529.69 0.02 1 HE G070 
5064.704 19739.10 3 I I LU75 5120.456 19524.180 0.01 55 Ce III L172 
5066.11 19733.62 3450 BTl TE63 5121.251 19521.15 5L Ce II VE72 
5066.14 19733.51 1 I LU75 5124.67 19508.13 0.02 14 Si I LI65 
5067.082 19729.83 4 Cml C076 5125.20 19506.12 0.02 5 Si I LI65 
5067.79 19727.07 55 Ge I HU64 5125.303 19505.72 47 Ca I RI68 
5068.440 19724.55 3L Ce II? VE72 5126.05 19502.84 1 I] LU75 
5068.440 19724.55 3L Cel? VE72 5127.239 19498.35 4L Ce]? VE72 
5068.97 19722.50 0.02 110 Si] LI65 5127.239 19498.35 4L Cel? VE72 
5069.00 19722.37 I I] LU75 5127.295 19498.140 0.01 20 Ce III LI72 
5069.10 19721.99 0.02 23 C] 1065 5127.43 19497.62 313 BTl TE63 
5069.97 19718.59 0.10 4 Zr TA76 5128.55 19493.38 0.02 13 Si I LI65 
5071.492 19712.680 6 KTl KA69 5129.050 19491.467 0.08 

I 

6L Sml BL69 
5072.11 19710.27 0.05 2W ZTl TA76 5130.707 19485.171 0.06 5L Gd] BL71 
5072.642 19708.213 0.08 4L Gd I BL71 5130.903 19484.43 0.10 lW Fe LI76 

J. Phys. Chem. Ref. Data, Vol. 7, No.1, 1978 



26 MICHAEL OUTRED 

Section II Wavenumber Table (Finding List) -Continued 

Vacuum I Air /)"U Intensity Vacuum Air au Intensity 
wavenur;nber I wavelength and Spectrum Reference wavenumber wavelength and Spectrum Reference 

O"(cm- I ) , A(A) (cm- l ) character u(cm- 1) A(A) (cm- l ) character 

5134..552 ]9470.58 2R Arl? HlTn 5195.638 19241.66 6 Se 1 M074 
5134.606 19470.37 7 Cm I? C076 5196.343 19239.05 6 Se I? M074 
5134.606 19470.37 7 Cm I? C076 5196.343 19239.05 6 Sel? M074 
5]34.732 ]9469.90 2B' An? HU73 5196.98 ]9236.693 0.07 5L NdI BL70 
5135.722 19466.140 0.01 26 Ce III LI72 5197.47 19234.879 0;07 5L Nd I BL70 
5]37.901 19457.89 4L Ce II VE72 5198.286 19231.86 3 Se I M074 
5137.98 19457.60 0.10 1 Hf J G070 5198.927 19229.49 3 SeI? M074 
5138.910 19454.068 0.05 6L Gd I BL71 5198.927 19229.49 3 SeI? M074 
5139.195 19452.99 49 Ca I RI68 5199.414 19227.688 30 KrI KA69 
5139.20 19452.98 0.50 2 Hf G070 5200.062 19225.290 0.08 7L GdI BL71 
5140.133 19449.438 0.06 6L Gd I BL71 5200.46 19223.82 0.20 ]L TmI CA69 
5]40.31 19448.770 0.10 3L NdI BL70 5201.720 19219.16 0.01 I Fe I Ll76 
5140.729 19447.186 0.06 6L GdI BL71 5202.569 19216.027 0.10 5L Sm I BL69 
5]41. 76 19443.3 6 Cll RA69 5203.33 19213.21 0.02 40 ZrI TA76 
5142.06 19442.151 0.10 3L Nd BL70 5204.20 19210.00 1 I I LU75 
5142.070 19442.113 0.10 5L SmJ BL69 5209.28 19191.27 0.05 6L Tm I CA69 
5142.80 19439.37 0.10 1 Hf G070 5209.349 19191.016 13 KrI KA69 
5144.22 19131.0 0.50 2 HI C070 5211.1-8 19183.17 266 B Brl? TE63 
5144.483 19432.993 0.07 5L Gd J BL71 5211.80 19181.99 266 B BrI? TE63 
5144.49 19432.97 0.02 48 Si I Ll65 5212.499 19179.419 3L Thn GI74 
5144.588 19432.597 3L Th II GI74 5212.82 19178.24 1 I I LU75 
5144.767 19431.92 6 Cm} C076 5213.213 19176.793 12 B ArI? HU73 
5146.081 19426.959 30 Ar I HU73 5213.389 19176.15 0.01 1 Fe I LI76 
5146.32 19426.05 0.02 75 Zr} TA76 5213.610 19175.332 12 B ArI? HV73 
5146.32' 19426.0 0.50 1 Hf G070 5213.612 19175.325 12 B Arl? HU73 
5]46.40 19425.76 6 I I LU75 5213.93 19174.17 Hf G070 
5146.942 19423.71 5 Te M075 5213.96 19174.04 0.02 240 ZrI TA76 
5147.329 19422.25 6L Ce II VE72 5214.08 19173.60 0.20 IL Tm CA69 
5]49.03 194]5.82 0.02 2W Hf G070 5214.500 19172.06 3L Ce II? VE72 
5149.15 19415.38 0.20 1 L TmI CA69 I 5214.500 19172.06 3L Cel? VE72 
5152.29 19403.54 0.10 3 Zr TA76 5216.41 19165.04 0.20 I L Tml CA69 
5153.105 19400.479 3L Thl GI74 

1 
5217.55 19160.85 0.20 ] L Tm CA69 

5156.69 19386.98 0.10 3 ZrI TA76 5217.85 19159.77 Hf G070 
5156.97 19385.94 0.02 15 Si I LI65 5218.14 19158.70 Hf G070 
5159.21 19377.11 O.OS SL Trn I CA69 S21B.BO 19156.26 0.20 1 L Till C.A69 
5159.308 19377.150 0.01 27 Ce III LI72 5220.012 19151.815 4L Thl GI74 
5]59.448 19376.630 0.06 6L Gd I BL71 5220.244 19150.965 0.08 4L Gd BL71 
5159.48 19376.50 0.10 1 Hf G070 5220.67 19149.39 0.05 4 Zr TA76 
5161.119 19370.354 0.07 5L Gd I BL71 5221.0Q4 lQl4.7.R4tl 3L :rh I GI74 
5161.13 19370.3 227 CII RA69 5221. 706 19145.601 7L Thn GI74 
5161.207 19370.02 52 I I LV75 5222.882 19141.290 0.01 38 Ce III LI72 
5161.47 19369.03 0.05 30 Hf I G070 5223.11 19140.456 0.10 3L Ndl BL70 
5166.978 19348.39 5 Se M074 5224.46 19135.50 0.20 4 Zr TA76 
5169.493 19338.976 7L Th II GI74 ! 5225.487 19131. 750 0.07 5L Gd I BL71 
5170.90 19333.72 0.20 2L Tm CA69 5227.10 19125.83 Hf I G070 
5173.06 19325.65 Hf G070 5227.657 19123.807 5 An HU73 
5174.27 19321.11 0.10 5 Zr TA76 

! 
5227.83 19123.16 Hf G070 

5175.137 19317.885 3L Th I GI74 5228.25 19121.63 Hf G070 
5175.37 19317.02 120 BrI TE63 5229.691 19116.37 3L Ce VE72 
5175.411 19316.86 II Te I M075 5230.008 19115.21 17 Ca I RI68 
5177.466 19309.20 48 Ca I R168 5230.426 19113.68 0:01 25 Fe J LI76 
G17B.223 19306.374 0.10 GL Sill BL69 5231.182 19110.921 0.07 5L Gd I BL71 
5178.57 19305.08 0.10 3L Tm CA69 5231.504 19109.745 0.07 5L Gd} BL71 
5181.098 19295.65 7 Cm} C076 5232.723 19105.29 2 Se I M074 
5181.298 19294.916 25 An HV73 5232.77 19105.12 108 I } LU75 
518.2.045 ]9292.13 .2 Se M074 5234.723 19097.993 0.05 5L Cd I BL71 
5183.029 19288.47 3L Cel VE72 5235.94 19093.55 Hf G070 
5184.42 19283.29 0.02 8 Si 1 LI65 5236.389 19091.92 91 Te I M075 
5185.509 19279.245 625 Gel HU64 5237.084 19089.38 0.0] 110 He I· LT70 
5186.23 19276.57 0.25 1 L Tm CA69 5237.296 19088.610 aL Thl GI74 
5186.710 19274.78 0.02 4 Lil J059 5237.75 19086.96 0.25 1 L Tm CA69 
5189.979 19262.64 3L CeJ VE72 5238.963 19082.536 3L Th II G174 
5190.116 19262.13 6 CmI C076 5241.196 19074.406 3L Thl GI74 
5190.568 19260.46 0.01 2 Fe I Ll76 5242.36 19070.17 35 I I LU75 
5190.761 19259.740 0.12 4L SmI BL69 5244.95 19060.75 3 I I LU75 
5192.886 19251.85 7 Cm} C076 5246.462 19055.260 0.06 5L Gd t BL71 
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Section II. Wavenumber Table (Finding List) -Continued 

Vacuum Air ACT Intensity Vacuum Air ACT lnt,n,ity \ 
wavenumber wavel~ngth and Spectrum Reference wavenumber wavelength and Spectrum Reference 

CT(cm- l ) A(A) (em-I) character CT{cm- l ) A(A) (em-I) character 

5247.844 19050.243 9 KrI KA69 5309.418 18829.31 4 Te I? M075 

5248.975 19046.14 30 Ca I RI68 5309.418 18829.31 4 Tel? M075 

5249.27 19045.07 547 BrI TE63 5310.31 18826.14 0.05 24 ZrI TA76 

5251.451 19037.15 8 CmI C076 5312.149 18819.63 21 .Se I M074 

!;2!;UXll ]9035.526 7 Krl KA69 5314.339 18811.879 7L Thl GI74 

5253.21 19030.79 0.02 5 Si I LI65 5314.344 18811.863 700 Ge I HUM 

5254.34 19026.71 Hf G070 5316.45 18804.40 0.02 8 Zr TA76 

5255.044 19024.142 6 An HU73 5316.66 18803.67 H£1 G070 

5255.696 19021.78 17 Ca I RI68 5317.014 18802.414 3 L' ThI GI74 

5255.98 19020.74 H£ I G070 5317.43 18800.95 Hf I G070 

5260.89 19003.00 1 I I LU75 5318.347 18797.703 20 KrI KA69 

5261.692 19000.106 0.05 7L Cd I? BL71 5321.057 18788.128 350 Xe I HU73 

5261.692 19000.106 0.05 7L Cd I? BL71 5321.174 18787.716 50 KrI KA69 

5262.88 18995.82 30 BrI HU72 5321.813 18785.460 170 Kn KA69 

5263.15 18994.83 H£ G070 5322.629 18782.58 0.10 2W Fe I LI76 

5263.291 18994.333 0.01 560B BI LI70 5322.705 18782.311 0.08 5L Gdl BL71 

5265.321 18987.01 0.01 47 Fe I LI76 5323.56 18779.29 313 Br I TE63 
5265.41 18986.68 Hi G070 5323.629 18779.05 ::;L eel VE72 

5265.64 18985.86 0.15 2L Tml CA69 5324.126 18777.30 394 Tel M075 

5266.597 18982.41 13 I I LU75 5324.865 18774.692 0.08 4L GdI BL71 

5267.05 18980.78 0.20 1 L Tm CA69 I 5325.160 18773.65 0.10 2W Fe LI76 

5267.33 18979.76 0.02 5 Zn TA76 5325.502 18772.446 3L ThI GI74 

5269.61 18971.6 21 CII RA69 5325.890 18771.08 3 Te M075 

5270.004 18970.14 24 Ca I RI68 5327.87 18764.11 100 Gel HU64 

5270.318 18969.01 2 Se M074 5328.020 18763.575 0.15 3L Sm BL69 

5272.070 18962.706 0.02 5 S I JA67 5329.051 18759.94 48 Te I . M075 

5273.23 18958.53 0.01 80 B S J JA67 5329.95 18756.78 0.20 1 L Tm CA69 

5273.58 18957.29 0.01 80 B S I JA67 5330.85 18753.60 HfI G070 

5274.116 18955.35 69 Te 1 M075 5331.59 18751.01 0.02 2B NJ ER61 

5275.414 18950.684 0.10 3L Cd I BL71 5331.60 18750.98 1 I LU75 
5275.685 18949.711 0.01 55 S I JA67 5331.68 18750.69 0.20 3 Zr TA76 

5277.223 18944.188 0.01 335 S I JA67 5332.545 18747.653 0.08 4L Gdl BL71 

5277.812 18942.07 0.01 4 Fe I LI76 5333.298 18745.005 40 An HU73 

5279.072 18937.551 15 NeI HU73 5333.605 18743.926 0.08 5L Gd BL71 
5279.59 18935.70 H£ G070 5333.94 18742.8 22 Cl I RA69 
5281.07 18930.388 0.05 7L NdI BL70 5334.30 18741.49 0.25 1 L Tml CA69 

5281.378 18929.285 0.01 635 S I JA67 5335.491 18737.30 3L Ce VE72 
5282.14 18926.54 0.02 3 CI J065 5335.587 18736.964 0.08 5L Gd BL71 
5282.444- 18925.47 20 Ca I RI68 5336.69 18733.092 0.07 5L Nd II BL70 
5284.070 18919.640 0.07 5L Gd I BL71 5337.011 18731.963 0.10 3L Gd BL71 

5285.005 18916.291 0.08 3L Gd I BL71 5339.59 18722.90 0.02 26 Si I LI65 
5285.385 18914.93 7 Se M074 5339.91 18721. 79 0.10 4 Zr TA76 
G20G.:)1 10914.40 0.02 8 Si 1 LI6S 5840.08 18721.19 Hf G070 

5285.58 18914.24 2 Se M074 5340.11 18721.10 0.25 1 L Tm CA69 
5286.84 18909.74 Hf I G070 5340.474 18719.82 2 Se M074 
5287.98 18905.65 0.10 4L Tml CA69 5341.90 18714.821 0.05 5L Ndl BL70 
5293.290 18886.685 6L Th I GI74 5343.612 18708.82 8 Cml C076 
5295.32 18879.43 H£ G070 5345.251 18703.09 0.02 7 Lil J059 
5295.68 18878.16 0.20 1 L Tmll CA69 5346.925 18697.23 0.01 230 HeI LT70 
5296.03 18876.90 H£ G070 I 5347.193 18696.294 300 Krl KA69 
5299.210 18865.586 3L Th I GI74 5347.34 18695.78 0.25 1 L Tm CA69 

5300.71 18860.24 Hf I G070 5348.056 18693.27 4 Cml C076 

5300.968 18859.330 0.06 7L Sm II BL69 5349.99 18686.52 H£ G070 

5301.722 18856.65 0.01 105 Fe I LI76 5350.328 18685.34 0.01 530 He I LT70 

5301.887 18856.06 8 Cm I? C076 5351.03 18682.89 0.25 1 L Tmll CA69 
5301.887 18856.06 8 Cm I? C076 5351.206 18682.274 20 NeI HU73 

5302.30 18854.59 1 II LU75 5351.74 18680.41 0.25 1 L T.m CA69 

5302.66 18853.31 0.20 2L Tm CA69 5353.050 18675.84 3L Ce VE72 

5302.891 18852.49 3L Ce II VE72 5354.72 18670.00 0.02 4B NI ER61 

5303.402 18850.673 0.08 4L Gd I BL71 5356.85 18662.60 H£ G070 

5305.16 18844.42 0.02 2B CI J065 5358.12 18658.16 0.02 32 NJ ER61 

5306.09 18841.13 0.25 1 L Tm CA69 5359.62 18652.95 0.01 2 Gd III LI73 

5307.039 18837.76 3 Tel? M075 5359.72 18652.60 0.15 3L Tm CA69 

5307.039 18837.76 3 Tel? M075 5360.576 18649.620 0.15 3L Sm BL69 

5308.33 18833.17 1 I I LU75 5361.458 18646.550 0.08 4L Gd I BL71 

5308.76 18831.65 10 Bn HU72 5361. 792 18645.390 3 Ce III LI72 
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Section II. Wavenumber Table (Finding List) -Continued 

Vacuum Air au Intensity Vacuum Air !l.u Intensity 
wavenumber wavelength and Spectrum Reference wavenumber wavelength and Spectrum Reference 

cr(cm- 1) A(A) (cm- 1) character cr(cm~l) A(A) (em-I) character 

5362.430 i 18643.172 0.08 4L Gu 1 BL71 5400.124 10405.653 22 B Ar I? HU73 

5363.531 

1

18639

.

34 4 Tel? M075 5409.165 18482.095 0.07 5L Cd I BL7l 
5363.531 18639.34 4 Tel? M075 5409.721 18480.20 2 I } LV75 
5364.01 18637.68 0.01 3 Fe 1 LI76 5410.072 18478.996 0.10 7L Cd 1 BL71 
5364.84 18634.80 2 I I LV75 5411.011 18475.79 80 Nel J063 
5365.46 18632.64 0.15 3L Tm CA69 5412.41 18471.01 Hf C070 
5365.562 18632.289 60 Ar} HV73 5413.160 18468.454 3L Thl CI74 
5366.109 18630.390 0.12 4L Sml BL69 5414.06 18465.39 0.01 B Na I J061 
5366.17 18630.19 0.02 13 B NI ER61 5415.078 18461.91 16 Te M075 
5366.87 18627.749 0.05 5L Nd BL70 5416.040 18458.64 20 B Ne 1 J063 
5367.235 18626.48 5 Se I M074 5417.738 18452.84 4 Cml C076 
5367.617 18625.16 40B Nel J063 5418.858 18449.04 0.10 lW Fe LI76 
5368.33 18622.68 0.01 25 B Mgn RI65 5419.01 18448.51 0.02 70 Zr TA76 
5369.418 18618.91 30 B NeI J063 5419.142 18448.07 0.10 lW Fe LI76 
5370.744 18614.312 0.10 7L Cdl BL71 5419.599 18446.51 2 Se M074 
5371.22 18612.65 Hf C070 5420.40 18443.79 Hf} C070 
5372.038 18609.827 0.10 7L Cdl BL71 5420.91 18442.052 0.10 3L Ndl BL70 
5372.12 18609.54 0.25 1 L Tml (;A69 5420.993 1H441.77 0.10 lW Fe LI76 
5373.100 18606.15 5L Cel? VE72 5421.368 18440.493 4L Thl GI74 
5373.100 18606.15 5L Cel? VE72 I 5422.178 18437.740 0.10 4L Cd I BL71 
5373.100 18606.15 5L Cel? VE72 5422.551 18436.47 4 Cml C076 
5375.541 18597.70 180 B Nel J063 ; 5422.61 18436.27 0.20 2L Tm CA69 
5376.069 18595.874 3L Th 1 CI74 5424.615 18429.455 200 B An? HV73 
5377.035 18592.533 0.08 4L Cd] BL71 5424.928 18428.392 200 B Ar I? Hvia 
5377.322 18591.54 120 NeI J063 5424.95 18428.30 160 Ce HV64 
5378.015 18589.147 0.10 7L Cd I BL71 5425.110 18427.775 4L Tb) KL70 
5378.57 18587.24 0.02 13 Nt ER61 5425.113 18427.765 120 An HV73 
5380.40 18580.905 0.10 4L Nd BL70 5426.60 18422.72 0.02 7 Sil LI65 
5380.403 18580.896 ISO Krl KA69 5426.640 18422.577 0.08 4L Cdl BL71 
5380.406 18580.88 0.10 lW Fe LI76 5426.695 18422.39 140 B Nel J063 
5380.57 18580.32 1 I LV75 5427.854 18418.457 20 Kn KA69 
5380.714 18579.820 0.01 42 Ce III LI72 5427.937 18418.176 90 B Ar I? HV73 
5381.299 18577.80 3L Ce II? VE72 5427.975 18418.047 90 B Ar ]? HV73 
5381.299 18577.80 3L Cel? VE72 5429.009 18414.54 0.01 7 Fe I LI76 
5382.17 18574.80 0.01 20 B Mgn RI65 5431.869 18404.843 0.06 5L Cdl BL7l 
5383.097 18571.596 24B Ar I? HV73 5432.457 18402.85 100 Nel J063 
5383.496 18570.219 24 B An? HV73· 5433.362 18399.786 100 Kn KA69 
5383.59 18569.89 0.02 4 Zr TA76 5435.52 18392.48 0.01 2 Fe I LI76 
5384.05 18568.31 500 tir I T.t.;63 5436.270 IH3H9.9!) 190 Ii Nel JU63 
5384.10 18568.14 1 I LV75 5436.833 18388.040 0.05 6L Cd I BL71 
5384.50 18566.75 0.02 4B NI ER61 5437.188 18386.839 0.06 6L Cd} BL7l 
5384.80 18565.723 0.05 7L NdI BL70 5437.777 18384.85 130 Nel J063 
5385.236 18564.219 26 All IIU73 ~430.~4 10302.3 40 ell RA69 
5387.046 18557.981 3L Thl CI74 i 5438.829 18381.291 3L Thu ,CI74 
5387.13 18557.70 Hfl C070 I 5439.27 18379.80 0.10 3W Fe Ll76 
5387.88 18555.11 1 1 I LV75 5444.741 18361.332 9 An HV73 
5388.07 18554.45 0.02 2 Si I LI65 5444.797 18361.144 0.10 3L Cdl BL71 
5388.87 18551. 701 0.05 5L NdI BL70 5445.397 18359.12 30 B Ne I J063 
5390.027 18547.718 3L Th II CI74 5447.35 18352.54 0.05 5L TmI CA69 
5390.93 18544.61 1 I I LV75 5448.544 18348.52 22 I I LV75 
5391.87 18541.4 74 CII RA69 5448.696 18348.006 14 An HV73 
5396.170 18526.603 0.10 SL Cd BL71 5450.13 18343.17 0.02 75 Zr TA76 
5396.678 18524.858 0.08 4L Cd I BL71 5450.27 18342.707 0.10 4L Ndl BL70 
5396.96 18523.89 0.01 1 Fe I LI76. 5451.39 18338.93 Hf I C070 
5397.36 18522.53 Hf} C070 5452.01 18336.85 Hf C070 
5399.12 18516.50 Hf C070 5452.03 18336.78 0.02 120 Zn TA76 
5400.651 18511.23 6 CmI C076 5452.40 18335.54 1 I I LV75 
5400.87 18510.48 180 Bn TE63 5455.115 18326.41 3 Cm} C076 
5401.222 18509.27 7 Te M075 5455.26 18325.93 Hf} C070 
5405.233 18495.541 350 Ce I HV64 5455.83 18324.01 1 I I LV75 
5405.887 18493.303 0.10 3L Cd BL71 5456.148 18322.94 8 Cml C076 
5406.664 18490.644 4L Thl CI74 5456.660 18321.23 2 Se M074 
s406.922 18489.762 0.10 3L Cd BL71 5456.83 18320.67 0.02 8B CI J065 
5407.062 18489.284 0.10 5L Sm BL69 5457.02 18320.02 0.01 1 Fe I LI76 
5407.811 18486.723 22 B Ar I? HV73 5458.604 18314.701 0.08 4L Cdl BL71 
5408.121 18485.663 22 B Ar I? HV73 5458.64 18314.58 0.25 1 L TmI CA69 
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Se(~lion II. Wavenumber Table (Finding Ust) -Conti'oued 

Vacuum I Air t1u Intensity Vacuum Air t1u Intensity 
wavenumber I wavel~ngtb and Spectrum Reference wavenumber wavelength and Spectrum Reference 

U(cm- 1) A(A) (cm- 1) character u(cm- I) A(A) (ern-I) character 

5458.91 18313.67 1 I I LU75 5495.70 18191.08 60 Br I TE63 

5461.72 18304.24 0.05 5 Zr TA76 5496.113 18189.711 0.10 3L ,Gd I BL7l 

5461.800 18303.98 130 B Nel J063 5496.564 18188.22 43 Te I M075 
5461.987 18303.357 0.06 5L Gd 1 BL71 5496.986 18186.821 0.10 3L Gd I BL71 
5462.53 18301.54 HI I G070 5497.310 18185.749 18 Arl HU73 
5462.79 18300.67 0.10 3L Tml CA69 5497.526 18185.036 90 KrI KA69 
5465.015 18293.215 0.08 4L CdI BL7l 5497.618 18184.73 8 Cml C076 
5465.29 18292.30 0.25 1 L Tml CA69 5497.97 18183.57 Hf G070 
5465.500 lR29L!=i9 27R2 Tpi M075 5500,?R2 IS175.9? d Te M075 

5465.68 18291.00 0.25 1 L Tm CA69 5501.59 18171.60 0.02 13 NI ER61 
5465.740 18290.791 0.08 4L CdI BL71 5502.15 18169.74 0.02 13 NJ ER61 
5465.86 18290.389 0.10 3L Nd BL70 5502.35 18169.09 2 I I LU75 

5465.91 18290.21 0.05 9 Zr TA76 5502.370 18169.030 0.01 6 Ce IJI 1172 
5466.039 18289.79 3L Ce I 5502.50 18168.60 100 Brl HU72 
5466.959 18286.71 3L Ce I VE72 5502.888 18167.315 2600 1 KrI KA69 
5467.62 18284.51 0.02 3 Si I 1165 5505.098 18160.02 3L Ce II VE72 
5468.181 18282.62 200 Nel J063 5505.211 18159.65 3L Ce VE72 
5469.961 18276.68 2S<l B Nel J063 5507.34 18152.629 <l.07 6L Ndl BL70 
5470.25 18275.71 17 I I LU75 5508.665 18148.262 0.08 4L Gd} BL71 
5471.550 18271.367 5L Thn GI74 5508.85 18147.65 2 I I LU75 
5472.048 18269.704 3L Th II GI74 5509.767 18144.63 6 CmI C076 
5474.01 18263.16 1 I I LU75 5510.10 18143.54 0.02 6L Be I JH62 
5476.944 18253.373 6B Nel? HU73 5511.24 18139.80 0.02 13 Cl J065 
5476.957 18253.330 6B NeI? HU73 5513.02 18133.93 2 1 I LU75 
5477.48 18251.58 0.02 11B NI ER61 5513.919 18130.970 O.IS .3 L SmJ BL69 
5477.50 18251.51 Hf G070 5514.10 18130.38 25 HgI HU53 
5477.63 18251.08 0.05 3 Zr TA76 5514.376 18129.467 0.12 4L Sm BL69 
5478.718 18247.463 10 NeI 'HUn 5515.440 18125.969 5L ThI G174 
5479.09 18246.22 0.10 4L Tmt CA69 5515.685 18125.165 0.08 4L Cd BL71 
5479.40 18245.19 I 11 LU75 5518.39 18116.27 0.02 6 NI ER61 
5479.641 12244.:39 :3L eel? VE72 5519.08 19.114.02 0.15 3L Tml CA69 

5479.641 18244.39 3L eel? VE72 5519.152 18113.78 7 CmI C076 
5479.641 18244.39 3L Ce I? VE72 5519.26 18113.42 0.10 15 Zr TA76 
5479.867 18243.63 0.01 22 LB 01 EI63 5519.516 18112.58 10 Te M075 
5480.54 18241.396 0.05 7L Nd J BL70 5520.73 18108.61 0.02 12 B NI ER61 
5480.80 18240.54 0.02 13 B NI ER61 5523.545 18099.372 80 Krr KA69 
5481.00 18239.865 0.10 4L Nd BL70 5524.05 18097.71 0.02 lOB NJ ER61 
5481.137 18239.409 5L Thn (;,174 5524.23 18097.13 0.15 2L Tm CA69 
5482.10 18236.21 1 II LU75 5524.46 18096.37 0.10 I Fe LI76 
5482.6 10234.5 0.50 100 Lu 1 B056 5524.9O<i 18094.913 0.08 4L Cd BL71 
5482.87 18233.63 Hf G070 5526.62 18089.29 0.05 4 Zr TA76 
5482.89 18233.57 0.02 75 ZrI TA76 5528.482 18083.21 120 B NeI )063 
5483.536 18231.430 0.15 3L Sm BL69 5528.590 18082.856 4L Th II GI74 
5483.560 18231.349 15 Ar I HU73 5530.869 18075.41 0.01 1 Fe L176 
5484.07 18229.66 0.02 60 B NI ER61 5531.517 18073.29 11 Te M075 
5484.198 18229.23 0.02 13 LB 01 IS68 5531.74 18072.56 Hf (;,070 
5484.456 18228.371 4L ThI1 G174 5531.807 18072.340 4L Thl GI74 
5484.85 18227.06 1 I I LU75 5531.89 18072.069 0.10 3L Nd 11 BL70 
!)4H4.85S1 18227.U3 20.B Nel J063 5532.824 18069.01 9 eml C076 
5485.71 18224.20 0.01 4 Fe L176 5533.064 18068.23 6 Te M07S 
5485.88 18223.640 0.10 3L Nd BL70 5536.725 18056.288 0.15 3L Sm BL69 
5486.00 18223.24 1 I I LU75 5536.911 18055.68 0.01 1 Fe LI76 
5486.64 18221.12 0.02 8 C I J065 5537.686 18053.15 6 Te M075 
5486.642 18221.11 30 B Ne1 J063 5538.79 1&049.56 0.02 33 UE NI ER61 
5488.477 18215.017 0.10 3L Gd 1 BL71 5539.27 18047.98 0.02 6 Zr TA76 
5489.17 18212.72 10 BrI TE63 5539.63 18046.83 HEJ G070 
5489.51 18211.590 0.10 3L Nd I BL70 5539.63 18045.26 Hf G070 
5489.621 18211.22 6L Ce II VE72 5539.811 18046.23 <l.O3 12 L 01 ER68 
5489.82 18210.56 0.02 32 UB N I? ER61 5541.051 18042.19 0.03 12 L 01 ER68 
5489.82 18210.56 0.02 32 UB N I? ER61 5541.269 18041.48 0.03 12 L 01 ER68 
5489.890 18210.330 5 Ne I HU73 5543.008 18035.82 40 NeI J063 
5490.29 18209.00 0.20 lL Tm CA69 5543.30 18034.86 0.02 5 CI J065 
5490.43 18208.53 0.05 4 ZtJ TA76 5544.65 18030.47 0.02 2 CI J065 
5493.27 18199.13 0.02 8 NI ER61 

I 

5544.81 18029.95 0.02 30 B NI ER61 
5493.72 18197.63 0.15 2L Tm CA69 5544.903 18029.657 15 Ne I HU73 
5405.60 19191.41 1 11 LV7S SS17.!.H.Q 19022.061 6B At: I? HUn 
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Section II Wavenumber Table (Finding List) -(:ontinued 

Vacuum Air flU" Intensity Vacuum Air flU" Intensity 

wavenumber wavel~ngth and Spectrum Reference wavenumber wavel~ngth and Spectrum Reference 
U"(cm- 1) A(A) (cm-l) character U"(cm- l ) MA) (cm- l ) character 

-
5547.27 I 18021.964 0.10 3L Nd BL70 5598.63 17856.63 0.01 3L Be I H069 
5547.501 18021.21 0.01 23 LB 01 EI63 5599.02 17855.38 0.01 2LI Be I H069 
5547.639 18020.765 6B An? HU73 5599.28 17854.56 0.25 I L Tml CA69 
5548.63 18017.54 0.02 18 Zr TA76 5599.85 17852.74 0.05 2U Hf G070 
5549.26 18015.501 0.10 3L Ndl BL70 5600.00 17852.26 0.02 50 ZrJ TA76 
5549.950 18013.26 5L Ce II VE72 5600.06 17852.09 0.02 10 B NI ER61 
5550.71 18010.80 0.25 I L Tm CA69 5601.105 17848.745 0.10 3L Gdl BL71 
5551.401 18008.553 0.15 3L Sm BL69 5601.521 17847.42 4-1 Ce II VE72 
5551.89 18006.95 Hf G070 5601.969 17845:99 0.01 2 Fe I LI76 
5553.351 18002.229 700 1 Krl KA69 5602.991 17842.737 6501 Kn KA69 
5554.81 17997.49 0.50 1 U HI G070 5606.941 17830.167 5L Thn GI74 
5555.49 17995.29 0.02 7 Zn TA76 5607.002 17829.973 0.10 3L Gd BL71 
5555.962 17993.769 3L Thl GI74 5607.89 17827.14 0.02 28 Zn TA76 
5557.701 17988.]4 3L Ce VE72 5608.15 17826.33 0.02 4B C I 1065 
5557.91 17987.46 0.05 130 Hfl G070 5608.291 17825.875 5L Thl GI74 
5559.60 17982.00 40 BrI TE63 5608.33 17825.8 5 CII RA69 
5560.25 17979.89 0.02 51 B NI ER61 5608.43 17825.434 0.05 7L Ndl BL70 
5560.410 17979.38 0.01 1 Fe LI76 5608.506 17825.19 4 J 1 LU75 
5561.151 17976.979 41:. Thl GI74 5608.534 17825.100 0.01 5 CellI LI72 
5561.25 17976.65 0.02 30 Zr TA76 5608.668 17824.678 0.10 3L Gd I BL71 
5562.581 17972.35 8 eml C076 5608.73 17824.47 0.05 9 Zn TA76 
5562.79 17971.683 0.05 5L Ndl BL70 5608.884' 17823.991 150 An HU73 
5562.79 17971.67 0.02 20 Zn TA76 5609.67 17821.50 0.02 I Hf G070 
5564.333 17966.70 0.03 12 L 01 ER68 5610.569 17818.638 0.15 3L SmlI BL69 
5564.51 17966.12 0.02 2 CI 1065 5611.707 17815.02 7 Cml C076 
5564.884 17964.920 6L Thl GI74 5612.02 17814.03 0.02 3B CI 1065 
5566.059 17961.127 0.08 4L Cdl BL71 5613.861 17808.19 3L Ce I VE72 
5566.64 17959.24 0.02 3 el 1065 5613.998 17807.755 0.08 4L Gd II BL71 
5568.039 17954.74 6L Ce II VE72 5615.526 17802.908 0.08 4L Gd I BL71 
5570.53 17946.71 0.25 1 L Tm CA69 5615.97 17801.50 330 Bn TE63 
5570.71 17946.12 0.02 23 Zr TA76 5617.05 17798.07 0.02 10 Zr TA76 
~;)70.820 17945.777 3L Th GI74 5617.831 17795.604 3L Thn GI74 
5573.290 17937.82 0.01 3 Fe I LI76 5619.08 17791.66 0.05 1 Hf G070 
5573.63 17936.730 0.05 6L Nd BL70 5620.46 17787.27 0.02 8UB NI ER61 
5573.69 17936.55 0.02 17 NI ER61 5620.54 17787.02 0.10 6W Zr TA76 
5573.722 17936.434 7L Thn GI74 5621. 739 17783.230 4 Ce III LI72 
5573.856 17936.00 3 Cm C076 5621.759 17783.170 4L ThI GI74 
5573.92 17935.80 0.02 3 Hf G070 5622.86 17779.67 0.10 1 Hf G070 
5575.067 17950.18 0.01 5 Fe J LI70 5625.558 17171.16 0.01 5 Fe LI7b 
5577.06 17925.70 0.02 8 NJ ER61 5625.693 17770.736 4 Kr I KA69 
5578.31 17921.68 3 I I LU75 5626.26 17768.94 0.02 3 CI J065 
5579.34 17918.38 0.02 4 C I J065 5626.53 17768.08 0.10 1 Hf G070 
5579.« 1791B.06 0.02 7B NI ER61 5626.67 17767.7 7 ell RA69 
5580.476 17914.726 ' 1500 B Ar I? HU73 5627.77 17764.17 0.10 I Hf G070 
5580.506 17914.629 1500 B An? HUn 5628.77 17761.0 0.50 1 Hf G070 
5581.018 17912.98 6 Cml C076 5629.50 17758.73 15 B Gel? HU64 
5583.49 17905.07 0.05 2 Hf G070 5629.50 17758.73 15 R (!PJ? HUM 
5583.546 17904.87 5 eml C076 5629.76 17757.91 0.02 2L Ga I J067 
5583.633 17904.598 0.10 8L Gd I BL71 5630.33 17756.09 0.02 1 Hf G070 
5584.00 17903.42 0.25 1 L Tm CA69 5630.37 17755.973 0.05 7L NdI BL70 
5584.971 17900.307 4L Th II GI74 5630.60 17755.25 1 I I LU75 
5585.33 17899.157 0.10 3L Nd BL70 5633.104 17747.36 0.01 I Fe I LI76 
5585.61 17898.25 0.05 3 ZrI TA76 5633.884 17744.898 5L ThI GI74 
5586.18 17896.43 0.25 1 L Tm CA69 5635.844 17738.72 4 CmI C076 
5586.997 17893.82 2 Se M074 5636.021 17738.17 3L Ce I VE72 
5588.758 17888.178 35 B Ar I'! HU73 5636.51 17736.63 0.02 1 HfI G070 
5588.819 17887.982 3L ThI GI74 5636.930 17735.31 3L Ce I VE72 
5588.84 17887.90 0.20 2 HII G070 5638.599 17730.06 4L Ce I VE72 
5589.071 17887.176 35 B Ar J? HU73 5639.2 17728.2 0.10 lW Fe LI76 
5591.80 17878.20 0.02 100 N J? ER61 5041.37 17721.35 0.10 lW Fe Lllb 
5591.86 17878.26 0.02 100 N I? ER61 5641.445 17721.115 4L Thn GI74 
5591.911 17878.09 0.01 La III J071 5641.45 17721.10 1 I I LU75 
5592.49 17876.23 0.05 2 Hf G070 5642.080 17719.12 6 Se M074 
5593.98 17871.47 0.02 6 Zr TA76 5642.53 17717.72 0.01 15 D Mgu RIG::; 
5594.77 17868.96 0.02 1 L Ga I J067 5643.73 17713.94 0.25 lL TmI CA69 
5595.730 17865.89 3L Ce I VE72 5643.73 17713.93 0.02 23 Zr TA76 
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Section II. Wavenumber Table (Finding List) -Continued 

Vacuum Air fl.u Intensity Vacuum Air fl.u Intensity 
wavenumber wavelength and Spectrum Reference wavenumber wavelength and Spectrum Reference 

u(em-l) A(A) (em-I) character u(cm- 1) A(A) (em- l ) character 

5645.876 17707.208 0.15 3L Sm] BL69 5688.06 17575.88 0.05 14 U Zr TA76 
5646.098 17706.51 0.01 1 Fe LI76 5688.63 17574.13 1 I J LU75 
5646.528 17705.162 3L Th II GI74 5688.957 17573.115 3L Th] GI74 
5646.58 17705.0 3 CII RA69 5690.60 17568.04 I I ] LU75 
5646.85 17704.15 0.20 1 L Tml CA69 5690.879 17567.18 3L Ce VE72 
5647.003 17703.673 3L Th I GI74 5690.95 17566.96 1 1 } LU75 
5647.706 17701.469 0.08 4L Cd} BL71 5690.963 17566.921 0.15 3L Cd] BL71 
5647.86 '17700.987 0.07 6L Nd] BL70 5691.439 17565.451 0.15 3L Cd1? BL7l 
5649.09 17697.13 0.25 1 L Tm CA69 5691.439 17565.451 0.15 3L Cd1? BL71 
5649.381 17696.22 3L Ce 1 VE72 5691.439 17565.451 0.15 3L Gd1? BL71 
5649.474 17695.93 0.01 1 Fe 1 Ll76 5691.93 17563.937 0.10 3L Ndl BL70 
5652.24 17687.28 0.02 9 Hf I G070 5692.90 17560.94 0.15 2L Tm] CA69 
5653.294 17683.97 0.10 IW Fe LI76 5693.49 17559.1 3 CI RA69 
5653.346 176S3.810 3L Tb J CI74 5603.854 17558.001 0.08 4L Cd I BL71 
5653.70 17682.72 0.05 1 Hf] G070 5694.17 17557.01 0.05 2 Hf G070 
5653.79 17682.422 0.07 5L Nd II BL70 5095.583 17552.671 4L Thl CI74 
5655.370 17677.481 3L Th I CI74 5696.820 '17548.86 6L Ce II VE72 
5656.52 17673.90 0.05 1 U Hf] G070 5696.911 17548.58 0.01 1 Fe I LI76 
5657.02 17672.32 0.02 5W Zr TA76 5697.733 17546.05 0.02 7 Lil J059 
5657.148 17671.93 2 Se M074 5697.790 17545.87 6 Se] M074 
5657.888 17669.614 3L Th 1 CI74 5699.05 17541.98 0.02 . 10 Hfl G070 
5658.41 17667.984 0.07 6L Ndl BL70 5700.139 17538.64 0.01 1 Fe 1 LI76 
5658.90 17666.45 0.20 1 L Tm] CA69 5701.484 17534;504 5L ThlI G174 
5659.351 17665.046 0.15 3L Sm BL69 5701.81 17533.49 0.02 12 Zr TA76 
5659.36 17665.02 0.20 1 L Tm 11 CA69 5702.30 17531.99 0.02 18 B NI ER61 
5662.161 17656.278 0.10 3L Cdl BL71 5702.74 17530.64 0.25 lL TmJ CA69 
5663.UYl 17653.38 3L Ce] Vt;72 5703.47 17528.39 0.02 70 Hf] C070 
5666.01 17644.29 0.01 1 Fe LI76 5704.846 17524.170 3 Ce lIJ LI72 
5666.11 17643.98 0.02 42 B NI ER61 5706.29 17519.7 4 Cl RA69 
5666.25 17643.53 0.05 3 Hf I C070 5706.500 17519.09 6L Ce VE72 
G666.~90 17642.48 3L Co; I VE72 5707.13 17517.15 0.02 8W Zr TA70 
5668.23 17637.38 0.02 3B C I J065 5707.32 17516.58 0.02 125 UB NI ER61 
5668.379 17636.912 0.08 8L Cd 1 BL7i 5708.992 17511.445 0.12 4L Sm BL69 
5668.41 17636.83 0.02 8B NI ER61 5709.289 17510.534 0.10 3L Gdl BL71 
5669.208 17634.332 4L Th I C174 5709.939 17508.54 7L Cen VE72 
5669.63 17633.01 20 Ge HU64 5710.53 17506.73 1 I I LU75 
5669.96 17631.993 0.07 6L NdI BL70 5710.89 17505.64 ' 0.02 3B C I J065 
5670.425 '17630.547 4 KrI KA69 5712.56 17500.51 0.05 2 Hf I G070 
5670.49 17630.34 0.05 15 U Zr TA76 5712.692 1750(UO ~ em) C076 
5671.873 17626.046 3L Th] GI74 5712.732 17499.98 0.01 1 Fe I LI76 
5671.939 17625.84 3L Ce I VE72 5713.242 17498.42 2 Se J M074 
5672.823 17623.094 6L Th I GI74 5713.433 17497.832 0.08 4L Cd}? BL71 
5672.831 17623.07 4L Ce VE72 5713.433 17497.832 0.08 4L Gd]? BL7l 
5673.55 17620.84 45 Ge} HU64 5713.70 17497.02 50 Ce I HU64 
5674.050 17619.28 9 CmI C076 5714.50 17494.57 1 1 I LU75 
5674.782 17617.01 6 Cm} C076 5714.863 17493.45 4 Cm] C076 
5674.79 17617.00 0.02 3 Si I LI65 5716.637 17488.026 0.12 4L Sm BL69 
5674.833 17616.854 150 KrJ KA69 5718.18 17483.31 0.20 lU Hfl G070 
5675.858 17613.67 6L Ce I VE72 I 5718.921 17481.041 7L Thl CI74 
5677.463 17608.69 0.10 1W Fe LI76 5719.13 17480.41 0.02 27 NJ ER61 
5677.53 17608.49 0.05 6L TmI CA69 5720.32 17476.76 0.02 7 Zr TA76 
5677.79 17007.08 1 I J LU75 572.0.97 17474.78 0.01 10 Gd lJI L173 
5679.16 17603.43 0.10 2- Hf] G070 5721.17 17474.16 0.02 32 NI ER61 
5679.23 17603.21 0.05 7L TmI CA69 5721.182 17474.13 7 CmI C076 
5681.971 17594.72 6L Ce IJ VE72 5721.50 17473.16 0.05 4L TmI CA69 
5682.08 17594.589 0.15 3L NdJ BL70 5722.088 17471.366 0.06 7L Sill II BL69 
5682.36 17593.517 0.15 3L Ndl BL70 5723.417 17467.31 0.01 1 Fe I LI76 
5682.518 17593.028 0.08 4L Cd] BL71 

I 
5723.55 17466.92 0.02 4 Sil LI65 

5682.75 17592.32 0.10 2 Hi I G070 I 5724.21 17464.890 0.10 3L Ndl? BL70 
5684.38 17587.26 0.05 3 Zr TA76 5724.21 17464.890 0.10 3L Nd]? BL70 
5684.65 17586.4 60 CII RA69 5724.216 17464.871 0.10 3L Gdl BL71 
5685.16 17584.86 0.02 100 UB N J? ER61 5725.072 17462.260 3L Th II GI74 
5685.16 17584.86 0.02 100 UB N I? ER61 5725.30 17461.56 1 I I LU75 
5685.268 17584.517 7L Th I C174 5725.93 17459.644 0.]0 3L Nell RL70 
5686.32 17581.26 0.02 11 Zr TA76 , 5727.13 17455.97 0.02 2 C] J065 
5686.94 17579.36 12 Ge HUM 5728.052 17453.17 9 Cm} C076 
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Se('tion H. Wavenumber Table (Finding Li!!t)-Continued 

Vacuum Air t:.u I Intensity 1 Vacuum Air t:.u Intensity 

Sp""um I wavenumber w<lvelength and I Spectrum Reference wavenumber wavel~ngth and Reference 
u(em- 1) A(A) (em - 1) I character! u(cm- 1 ) A(A) (em-i) character 

5729.21 17449.65 0.20 2L Tm CA69 5781:50 17291.81 0.02 6B NI ER6l 
5729.56 17448.60 0.02 11 C I 1065 5781.70 17291.228 0.10 3L Nd lJ BL70 
5729.894 17447.564 3L Th II CI74 5782.629 17288.45 3L Ce II VE72 
5730.655 17445.248 

I 

300 B All? HUn 5783.48 17285.91 0.25 I L Tm CA69 
5730.768 17444.903 300 B An? HUn 5783.754 17285.088 0.12 4L SmI BL69 
5731.09 17443.9 4() Cil RA69 5783.979 17204.42 5 Sc I M074 

5733.62 17436.22 0.02 24 NI ER61 i 5784.689 17282.29 0.01 1 Fe LI76 
5733.64 17436.18 15 HgI HU53 5784.77 17282.04 0.02 4B NI ER61 
5734.41 17433.82 0.05 4W Zr TA76 5784.800 17281.961 0.08 4L Cd I BL71 
5735.65 17430.055 0.07 5L NdI BL70 5785.27 17280.558 0.08 4L NdJ BL70 
5735.92 17429.23 0.02 16 UB N! ER61 5787.14 17274.99 0.02 3 C1 J065 
5736.30 17428.07 0.10 3 Hi G070 5788.05 17272.25 0.05 2 Zn TA76 
5736.747 17426.72 0.01 1 Fe LI76 5789.08 17269.17 0.02 llB NI ER61 
5737.528 17424.35 28 Tel M075 5789.19 17268.85 0.02 120 Zn TA76 
5737.612 17424.()Y5 0.07 5L Cdl BL71 5789.500 17267.932 3L Th J CI74 
5738.61 17421.065 0.10 3L Nd BL70 5790.399 17265.25 3L Ce 11 VE72 
5738.687 17420.83 0.01 1 Fe I LI76 5790.761 17264.172 3L ThJ CI74 
5740.14- 17416.41 0.02 II ZrI TA76 5792.417 17259.236 0.08 4L Cd I BL7l 
5741.62 17411.93 0.02 2 Hf G070 5793.00 17257.50 0.01 1 Fe LI76 
5743.769 17405.417 3L Th n GI74 5794.16 17254.05 105 Bn TE63 
5744.090 17404.443 120 Kn KA69 5794.658 17252.56 5 CmI C076 
5744.127 17404.332 4L Thl G174 5795.60 17249.77 0.02 1 Hf G070 
5744.Y~1 114U1.wtI l~ An HU-/:1 !>-/n.~!> 11~4.':S.UO 60 Gel HUM 
5745.784 17399.313 0.08 4L Cd! BL71 5798.360 17241.55 11 Se I M074 
5746.90 17395.93 1 I I LU75 5800.74 17234.48 0.02 2 C I J065 
5747.77 17393.301 0.10 3L Nd BL70 5801.184 17233.152 30 B Kr I? KA69 
5749.618 17387.71 3L Ce VE72 5801.999 17230.731 30 B Krl? KA69 
5749;678 17387.53 3 Cm} C076 5803.04 17227.63 0.02 13 Zr TA76 
5750.392 17385.370 4L Thl GI74 5803.391 17226.60 4L Ce II VE72 
5750.47 17385.13 0.02 12 N! ER61 5803.49 17226.3 27 CII RA69 
575L537 173BL909 7L Th I GI74 5803_70<1 17225_670 3L Thl GI74 
5751.967 17380.610 5L Th I GI74 5803.71 17225.64 0.02 4 Si I LI65 
5756.274 17367.606 700 I K1"1 KA69 5803.950 17224.94 3 Se 1 M074 
5756.28 17367.59 2 I I LU75 5804.601 17223.01 3L Ce I VE72 
5756.29 17367.55 0.02 23 NI ER61 5804.887 17222.16 0.01 1 Fe LI76 
5756.54 17366.80 0.20 1 L Tm CA69 5805.65 17219.90 2 Se M074 
5756.927 17365.63 3 Cm C076 

I 

5805.77 17219.55 0.02 10 NI ER61 
5757.109 17365.086 50 Xe I HU73 5807.169 17215.39 11 Tel M075 
5757.89 17362.73 45 Ge I HUM 5807.525 17214.337 1350 Ge I HU64 
5758.59 17360.62 0.25 1 L Tm CA69 5807.91 17213.20 7 HgI HU53 
5759.90 17356.63 0.02 10 Hi G070 5809.239 17209.258 0.15 3L Cd I BL7l 
5760.489 17354.90 6 Se M074 5809.591 17208.215 8L Thn GI74 
5760.64 17354.44 2 Se M074 5810.064 17206.81 4 CmI C076 
5761.32 17352.39 0.20 2L Tm CA69 5810.29 17206.15 5 Hgl HU53 
5761.44 17352.033 0.10 3L Nd BL70 5810.39 17205.85 0.25 1 L Tmn CA69 
5763.037 17347.22 3 CmI C076 5810.904 17204.33 0.01 2 Fe LI76 
5763.68 17345.29 0.20 1 L Tm CA69 5812.81 17198.67 12 HgI HU53 
5763.729 17345.14 3 em] C076 5812.846 17198.578 4 Ne I Hun 
5764.93 173?1.54 0.05 3 Hf G070 i 5813.640 17196.23 3L Ce VE72 
5765.92 17338.56 0.02 lOB C I J065 5814.357 17194.110 0.10 3L Cdl BL71 
5766.83 17335.81 25 BTl TE63 

I 
5814.360 17194.10 3L Ce I VE72 

};7AAQf; In?Q4.1 .~S Hgi HTJ};~ !>Rl4. d? 171Q.~ Q? 002 00 Z"'1 TA76 
5769.67 17327.29 0.02 28 Si I L165 

I 

5815.21 17191.58 0.10 2W Hf C070 
5769.81 17326.86 0.02 16 NI ER61 5815.574 17190.51 3 Se M074 
5770.174 17325.767 1500 Xel HU73 5816.708 17187.16 3L Ce II? VE72 
5770.93 17323.51 0.02 2B C I J065 

/1 

5816.708 17187.16 3L Cel? VEn 
5771.299. 17322.39 5L Ce I VE72 5817.669 li184.321 150 B NeI? HU73 
5771.382 17322.140 0.10 3L Gdl BL71 

!I 
5818.286 17182.499 150 B Ne I? HU73 

5772.42 17319.03 0.20 2L TmI CA69 5818.36 17182.28 0.10 2W Hf G070 
5776.210 17307.662 TL Th I GI74 I 5818.406 17182.14 30 Te I M075 
5776.58 17306.55 0.25 1 L Tm CA69 5818.547 17181.727 150 B NeI? HU73 
5776.797 17305.903 0.06 6L Gdl BL7l 5820.748 17175.23 3L eel? VE72 
5777.586 17303.54- jJ T'e I M075 5820.748 17175.23 3L Cel? VE72 
5777.994 17302.32 0.01 5 Fe LI76 5821.80 17172.13 0.10 4L Tm! CA69 
5778.35 17301.25 0.05 1 Hf I G070 5821.894- 17171.851 0.10 3-1 Gd I BL71 
5780.070 17296.104 8 : Ar I HUn I 5822.24 17170.83 0.25 1 L Tm CA69 
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Secli.., .. II. W. T .. ble (Fi .. d_ir~t; t) . • 1'. 

Vacuum Air il.u Intensity Vacuum Air /).u Intensity 
wavenu~ber wavelength and Spectrum Reference wavenumber wavelength and Spectrum Reference 

u(cm-l) A(A) (cm- 1) character u(cm- 1) A(A) (cm- 1) character 

5823.35 17167.56 22 Gel HU64 5870.99 17028.26 0.05 8W Hi G070 

5823.61 17166.79 0.20 lU Hf G070 587],06 17028.04 0.02 150 Zn TA76 

5823.819 17166.17 6 Cm} C076 5871.344 17027.225 0.10 3L Gd} BL71 

5823.819 17166.17 0.01 1 Fe} LI76 5871.408 17027.04 6 Cm} C076 
5825.260 17161.930 400 Nel HU73 5873.315 17021.511 0.08 5L Gd I BL71 

5825.27 17161.90 0.10 1 Hf G070 5873.947 17019.68 3 Cm I? C076 

5825.535 17161.12 0.01 3 Fe I LI76 5873.947 17019.68 3 Cm I? C076 

5827.32 17155.85 0.02 14 Zn TA76 5875.36 17015.60 0.05 1 Hf G070 
5827.761 17154.563 0.10 3L Gd I BL71 5876.35 17012.72 1 Se I M074 
5829.447 17149.60 7 Cm} C076 5876.47 17012.37 0.25 1 L Tm} CA69 
5829.918 17148.21 9 Cml C076 5876.47 17012.37 0.02 9 Zr J TA76 
5830.20 17147.38 0.02 9 Zr TA76 5876.907 17011.11 0.01 4 Fe LI76 
5A.~0~~ 17147~] O.O!; ? Hf C070 SS7RSS5 1700547 001 ~ FE'! LI76 
5831.148 17144.601 10 Nel HUn 5879.122 17004.697 3L Th I G174 
5832.505 17140.611 5B XeI? HU73 5879.489 17003.64 2 Se M074 
5833.024 17139.084 5B Xel? HU73 5879.592 17003.34 2 Se M074 
5834.302 17135.330 4L Thl GI74 5879.723 17002.960 0.15 3L Sm BL69 
5834.698 17134.167 4L Th I GI74 5879.894 17002.47 0.01 230 HeI LT70 
5834.851 17133.72 3 CmI C076 5880.470 17000.80 69 Se I M074 
5834.92 17133.52 2 I} LU75 5880.91 16999.528 0.15 3L Nd BL70 
5836.59 1'7128.61 2 1 I LU7S 5881.267 16998.50 2 Se} M074 
5836.69 17128.320 0.07 6L Nd I BL70 5881.397 16998.12 14 Se 1 M074 
5837.101 17127.114 0.15 3L Sml BL69 5882.113 16996.051 0.15 3L SmII BL69 
5837.247 17126.687 0.07 5L Cdl BL71 5882.361 16995.33 32 Se} M074 
5839.077 17121.318 3L Thl GI74 5882.648 16994.505 10 Kr 1 KA69 
5839.28 17120.72 0.25 1 L Tm CA69 5883.49 16992.074 0.10 3L NdI HL70 
5839.70 17119.51 0.05 3U HfI G070 5885.69 16985.72 0.02 15 Zr TA76 
5839.83 17119.1 28 CII RA69 5888.80 16976.75 1 1 I LU'75 
5840.64 17116.75 10 HgI HUS3 5889.674- 16974.232 0.15 3L Sm} HL69 
5842.33 17111. 77 0.05 5 HfI G070 5890.092 16973.03 32 Se I M074 
5842.96 17109.93 200 HgI HU53 5890.201 16972.71 133 5e I M074 
5843.151 17109.38 4L Ce I VE72 5890.230 16972.63 3L Ce VE72 
5843.396 17108.66 0.01 30 MgI RI65 5890.25 16972.57 0.02 66 Zr TA76 
5843.88 17107.246 0.07 5L Nd BL70 5890.725 16971.20 2 Se I M074 
58-13.929 17107.10 8 Cml C076 5891.169 16969.92 0.0] 3 Fe I L176 
5844.090 17106.63 4L Ce I VE72 5892.557 16965.927 0.15 3L Sm} BL69 
5844.56 17105.25 0.02 2 HlI G070 5893.03 16964.56 0.02 35 Zr TA76 
5846.777 17098.771 600 1 Kn KA69 5893.409 16963.474 0.15 3L Smn BL69 
5847.22 17097.48 0.25 lL Tm} CA69 5893.709 16962.61 3L eel VE72 
5848.65 17093.29 0.25 1 L Tml CA69 5894.850 16959.33 23 Se} M074 
5848.94- 17092.447 0.08 4L NdI BL70 5895.43 16957.65 0.02 12 Zr TA76 
5852.795 17081.188 0.08 4L Cdl BL71 5898.08 16950.04 1 1 I LU75 
5852.949 17080.74 3L Cen VE72 5899.60 16945.7 3 C1 RA69 
5853.04 17080.47 0.20 4W Hf G070 5900.88 16942.00 150 HgI HU53 
5853.614 17078.798 3L ThI GI74 5900.92 16941.88 0.10 3L Tmll CA69 
5854.069 17077.47 5L Ce 11 VE72 5901.07 16941.4 10 Cll RA69 
5854.07 17071.47 0.20 1 L Tm CA69 5901.20 16941.07 0.02 190 Zn TA76 
5B54.241 17076.07 4L ee n? VE72 5001.372 16040.584 SOOO I A.-I Run 
5854.241 17076.97 4L Ce 11? VE72 5901.47 16940.31 0.05 1 HI G070 
5854.659 17075.750 3L Thl G174 5902.018 16938.730 3L Thl G174 
5855.68 17072.79 250 HgI HUS3 5903.037 16935.808 0.08 4L Gd 1 BL71 
5856.629 17070.008 40 Krr KA69 5903.037 16935.806 1800 1 Krl KA69 
5857.40 17067.75 0.02 160 Zn TA76 5903.21 16935.32 0.05 1 Hf I G070 
5860.449 17058.88 7L Cell VE72 5903.53 16934.39 0.10 3L Tm CA69 
5863.22 17050.82 0.25 1 L Tm CA69 5903.92 16933.27 4- HgI HU53 
5863.439 17050.180 0.06 6L Cd I BL71 5904.472 16931.69 79 Se I M074 
5863.68 17049.48 0.25 1 L Tml CA69 590~.545 16928.61 0.01 1 Fe I Ll76 
5864.498 17047.10 3L Ce I VE72 5905.80 16927.88 0.05 4U Zr TA76 
5865.720 17043.55 3W Cm C076 5905.94 16927.48 0.25 1 L Tm CA69 
5866.830 17040.325 0.08 4L Gdl BL71 5908.22 16920.94 0.02 33 Zrz TA76 
5866.~63 17040.230 0.12 4L Smn BL69 5908.50 16920.16 200 HgI HU53 
5866.931 17040.03 3W Cm} C076 5909.47 16917.36 0.02 12 Zr TA76 
5867.583 17038.140 0.08 

I 

4L Gd 1 BL71 5909.76 16916.54 0.25 1 L TmI CA69 
5867.96 17037.05 55 Gel HUM 5911.229 16912.337 0.10 3L Gdl BL71 
5869.046 17033.891 0.08 4L Gd J BL71 5913.52 16905.79 0.25 1 L Tm CA69 
5870.311 17030.220 3L Thu GI74 5916.037 16898.592 0.15 3L Sm BL69 
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Section II. Wavenumber Table (Finding List) -Continued 

Vacuum Air au Intensity Vacuum Air au Intensity 
wavenumber wavelength and Spectrum Reference wavenumber wave)~ngth and Spectrum Reference 

u(cm- I) A(A) (em-I) character u(cm- I) A(A) (em-I) character 

5916.388 16897.588 0.08 4L Gd I? BL71 5967.08 16754.04 0.05 6L Tm) CA69 

5916.388 16897.588 0.08 4L Gdl? BL71 5967.433 16753.05 0.10 1W Fe LI76 

5916.681 16896.752 1600 I Krl KA69 5968.22 16750.84 0.05 3 HfJ G070 
5916.71 16896.67 0.25 1 L TmI CA69 5968.318 16750.56 0.01 12 L All ER63 

5918.052 16892.84 7 Se) M074 I 5969.077 16748.433 5L Thl GI74 

5918.25 16892.26 0.10 2 Hf G070 5969.21 16748.07 0.02 lL In) J067 

5918.289 116892.161 0.08 4L Gd I BL71 5970.043 16745.724 50 Xe I HU73 

5918.892 16890.441 2400 I KrI KA69 5972.056 16740.078 300 An HU73 
5918.92 16890.38 0.02 50 CI J065 I 5972.084 16740.001 0.10 3L Gd)? BL71 
5919.023 16890.066 5L Th II GI74 5972.084 16740.001 0.10 3L Gdl? BL71 
5919.325 16889.20 5 Se) M074 5973.502 16736.026 0.08 4L Gd I BL71" 
5921.476 16883.069 40 Xel HU73 5974.351 16733.65 4 Cm) C076 
5922.03 16881.48 50 HgI HU53 5974.858 16732.23 7 Cml C076 
5923.766 16876.543 0.15 3L Sm BL69 5975.23 16731.19 1800 Br) TE63 
5925.400 16871.89 5L Ce I VE72 5975.644 16730.028 3L Thl GI74 
5925.44 16871.8 18 CII RA69 5976.06 16728.87 0.02 2 Hf G070 
5926.989 16867.37 69 Se) M074 5976.315 16728.150 1500 Xe) HU73 
5927.278 16866.54 421 Se I M074 5976.900 16726.513 200 Kn KA69 
5928.499 16863.07 5L Ce VE72 5977.072 16726.032 0.10 3L GdI BL71 
5928.860 16862.043 0.07 5L Gd I BL71 5978.046 16723.31 0.01 2 Fe I LI76 
5929.002 16861.640 20 Nel HU73 5978.330 16722;51 7L Ce II VE72 
5929.547 16860.088 14 An HU73 5978.47 16722.13 0.02 4U Hf G070 
5930.993 16855.979 0.07 5L Gd I BL71 5979.550 16719.10 0.01 1 Fe I LI76 

5931.22 16855.33 0.25 I L Tm CA69 5979.601 16718.96 0.01 IlL All ER63 
5931.869 16853.488 1000 I Kri KA69 5979.861 16718.23 4L Ce I VE72 
5932.07 16852.92 0.20 lU Hfi G070 5979.912 16718.088 0.10 3t Gd I BL71 
5933.442 16849.022 0.10 3L Gdll BL71 5981.931 16712.444 3L Thl GI74 
5933.708 16848.27 2 Se I M074 5982.10 16711.973 0.10 3L Nd I BL70 
5934.515 16845.97 7 Cm I? C076 

I 
5983.20 16708.90 0.25 1 L Tm CA69 

5934.515 16845.97 7 Cm I? C076 5984.726 16704.639 3L Th I GI74 
5934.595 16845.748 0.10 3L Gdi BL71 

I 
5984.78 16704.50 0.02 7 Hf G070 

5934.61 16845.70 0.02 8 Zn TA76 5986.643 16699.291 700 Ge I HU64 
5935.681 16842.666 0.15 3L Smi BL69 5987.45 16697.03 0.02 3 Hf G070 
5936.121 16841.42 5 CmI C076 5988.71 16693.53 0.25 1 L Tmll CA69 
5936.18 16841.24 0.02 12 Zr TA76 5989.21 16692.12 0.02 1W Hfi G070 
5937.383 16837.84 0.01 1 Fe LI76 5990.1I9 16689.60 8 Se I M074 
5937.930 16836.28 6 CmI C076 5990.935 16687.328 0.08 4L GdI? BL71 
5938.546 16834.541 15 XeI HU73 5990.935 16687.328 0.08 4L GdI? BL71 
5938.65 16834.25 15 Nel HU73 5991. 77 16685:00 0.05 5L TmI CA69 
5940.47 16829.08 0.02 5 Zr TA76 5993.29 16680.77 0.02 29 Si I LI65 
5940.79 16828.18 0.02 3 Si I LI65 5993.873 16679.15 0.01 1 Fe I LI76 
5941.263 16826.84 10 Se I M074 5993.90 16679.06 0.02 1U HfI G070 
5942.054 16824.602 0.10 3L GdI BL71 5996.072 16673.03 8 CmI C076 
5942.46 16823.45 0.05 3 ZrJ TA76 ! 5996.67 16671.4 55 ell RAo9 
5944.470 16817.76 275 Se I M074 5998.039 16667.56 7 Se M074 
5945.87 16813.8 14 CII RA69 5998.13 16667.30 0.05 3U Zr TA76 
5945.878 16813.78 2557 Se I M074 5998.791 16665.47 0.01 3 Fe LI76 
5945.91 16813.69 0.25 1 L TmI CA69 6000.277 16661.35 0.10 lW F~ LI76 
5948.29 16806.964 0.10 3L Nd BL70 6000.964 16659.44 1295 Se I M074 
5949.635 16803.165 0.08 4L Gd I BL7l 6001.52 16657.89 10 BrI TE63 
5950.50 16800.7 10 CII RA69 6002.48 16655.22 0.05 3U Zr TA76 
5950J~78 16799.65 0.01 2 Fe I LI76 6003.0B7 16653.55 0.01 2 Fe LI76 
5951.16 16798.86 0.25 1 L Tm) CA69 6003.925 16651.221 0.10 3L Gd BL7l 
5953.498 16792.26 3L Ce II VE72 6005.847 16645.89 0.01 3 Fe LI76 
5954.60 16789.15 0.25 1 L Tm CA69 6006.03 16645.39 3 I I LU75 
5954.615 16789.110 40 B Ne I? HU73 6006.058 16645.31 8 Cml C076 
5954.732 16788.771 40 B Ne)? HU73 6006.56 16643:92 70 Ge) HU64 
5956.028 16785.128 2000 I KrI KA69 6007.059 16642.536 0.07 5L Gd I BL7l 
5956.26 16784.47 1 I I LU75 6009.11 16636.86 0.20 2 Hf I G070 
5956.709 16783.21 3L Ce J VE72 6009.817 16634.90 3 Cml C076 
5957.36 16781.37 0.02 7 Zr TA76 6009.88 16634.724 0.10 3L Nd BL70 
5961.916 16768.550 6L Thl GI74 6010.122 16634.054 25 Nel HU73 
5963.763 16763.36 0.01 9L All ER63 6010.68 16632.51 0.02 3U Hf I G070 
5965.033 16759.789 

I 0.05 

1500 Ge I HU64 6012.584 16627.24 6 CmI C076 
5965.06 16759.7 6 CI RA69 6012.80 16626.64 120 Gel? HU64 
5965.93 16757.27 10 Hf I G070 6012.80 16626.64 120 Gel? HU64 
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Section II. Wavenumber Table (FiDding List) -Continued 

Vacuum Air au Intensity Vacuum Air au Intensity 
wavenumber wavelength and Spectrum Reference wavenumber wavelength and Spectrum Reference 

u(cm- I) A(A) (em-I) character u(cm- I) A(A) (em-I) character 

6013.002 16626.087 0.10 7L Gdl? BL71 6058.88 16500.18 0.02 3 Hf G070 

6013.002 16626.087 0.10 7L Gdl? BL71 6059.477 16498.568 0.10 3L Gd I BL71 

6013.26 16625.37 10 BrI TE63 6059.53 16498.42 1500 Yb II ME67 

6013.48 16624.8 4 CII RA69 6060.86 16494.79 0.05 6 Hf I G070 

6013.51 16624.682 0.10 3L Ndl BL70 6061.897 16491.98 0.02 Zn I J068 

6015.212 16619.98 5 Cml C076 6062.098 16491.43 3 Se M074 

6017.061 16614.87 3L Ce II VE72 6063.842 16486.69 0.01 20 Fe I LI76 

6017.99 16612.30 0.05 2 ZrI TA76 6065.028 16483.468 0.10 3L Gd I BL71 

6019.031 16609.433 60 B Ne I? HU73 6065.034 16483.45 0.02 Znl J068 

6019.909 16607.009 60 B Nel? HU73 6066.504 16479.457 0.15 3L Sml BL69 

6021.85 16601.657 0.10 3L Nd I BL70 6067.28 16477.34 0.05 1 Hf G070 

6022.687 16599.350 3L Thl GI74 6068.240 16474.742 40 Nel HU73 

6023.453 16597.23 0.02 3 S I JA67 6068.31 16474.55 0.02 3 Hf G070 
6023_617 16596_7SS 0_10 3L Cd I BL71 606R492 16<17401\ 0_01 2 Fe LI76 
6024.200 16595.18 7L Ce II VE72 6068.98 16472.74 55 Gel HU64 
6024.922 16593.191 0.01 7 S I JA67 6069.49 16471.35 0.25 1 L TmI CA69 
6025.734 16590.956 0.02 4 S I JA67 6070.362 16468.982 12 Nel HU73 
6026.409 16589.099 0.08 4L Gdl BL71 6071.116 16466.94 0.10 lW Fe LI76 
6026.875 16587.815 3L ThI GI74 6071.470 16465.977 0.10 3L Gdl BL71 
6027.128 16587.118 0.01 7 S I? JA67 6071.517 16465.851 70 KrI KA69 
6027.128 16587.118 0.01 7 S I? JA67 6072.061 16464.37 3 CmI C076 
6027.5].8 16586.046 0.08 4L Gdl BL71 6072.25 16463.863 0.10 3L Nd BL70 
6028.02 16584.66 250 Br I TE63 6073.296 16461.03 44 Tel M075 

6030.943 16576.63 0.02 4 S I JA67 6073.96 16459.23 0.10 1 Hf G070 
6031.27 16575.728 0.10 3L Nd I BL70 6074.69 16457.24 0.05 3 ZrI TA76 
6032.246 16573.044 70 Krl KA69 6075.547 16454.93 0.01 1 Fe I LI76 
6032.48 16572.40 0.25 1 L Tm CA69 6078.71 16446.37 0.10 10 Hfl G070 
6035.139 16565.10 19 Se I M074 6079.272 16444.845 0.08 4L Gdl BL71 
6036.364 16561.74 0.01 2 Fe LI76 6079.283 16444.82 0.01 13 Fe LI76 
6036.832 16560.457 0.07 5L Gdl BL71 6080.583 16441.301 0.08 4L Gd BL71 
6037.14 16559.60 35 Ge I HU64 6082.307 16436.64 0.01 2 Fe LI76 
6037.64 16558.240 0.10 3L Nd BL70 6082.331 16436.575 400 I An HU73 
6039.008 16554.489 125 Xe I HU73 6082.352 16436.52 1 II LU75 
6039.923 16551.98 0.01 1 Fe LI76 6082.418 16436.339 3L Th G174 
6040.500 16550.400 250 B An? HU73 6082.92 16434.98 0.02 1 Sil LI65 
6040.899 16549.306 250 B An? HU73 6084.01 16432.04 0.25 lL 1 I VE69 
6042.25 16545.60 0.02 60 Zn TA76 6084.21 16431.499 0.08 4L Ndl BL70 
6042.369 16545.28 3L Ce I VE72 6086.70 16424.77 140 Gel? HU64 
6043.325 16542.665 0.01 25 S I JA67 6086.70 16424.77 140 Gel? HU64 
6043.778 16541.42 0.01 2 Fe I LI76 6087.96 16421.39 0.10 lU Hf G070 
6044.143 16540.424 5L ThI GI74 6088.669 16419.467 0.06 5L Gd I BL71 
6044.610 16539.15 0.01 1 Fe LI76 6088.87 16418.92 3 1 I LU75 
6044.883 16538.399 3L Thl G174 6089.32 16417.70 0.05 2 Zr TA76 
6045.28 16537.314 0.07 5L Ndl BL70 6091.133 16412.823 3L Thl GI74 
6047.258 16531.90 0.01 1 Fe LI76 6093.034 16407.70 0.10 lW Fe LI76 
fj048.658 16528.079 20 Nel HU73 6093.948 16405.242 80 Net HU73 
6049.982 16524.46 0.01 4 Fe I LI76 6094.188 16404.60 0.10 2W Fe LI76 
b050.840 Ib522.12 0.01 1 Fe LI70 0094.445 10403.90 3701 Te I M07!> 
6051.279 16520.919 3L Thu G174 6094.640 16403.38 0.01 2 Fe LI76 
6051.664 16519.867 500 An HU73 6096.568 16398.19 0.01 4 Fe LI76 
6051.918 16519.17 8'5 Se 1 M074 6097.630 16395.336 0.06 6L Gdl BL71 
6052.068 16518.765 3L Thn GI74 6097.967 16394.43 0.01 5 Fe LI76 

6052.406 16517.842 0.15 3L Gdl BL71 6099.138 16391.281 0.08 4L Gdl BL71 
6052.635 16517.22 0.01 4 Fe I LI76 6100.313 16388.12 4 Cml C076 
6053.125 16515.88 2 Se M074 6101.22 16385.7 7 CI I RA69 
6053.63 16514.50 14 Ge I HU64 6102.24 16382.950 0.08 4L Nd BL70 
6053.727 16514.24 3 Cml C076 6102.497 16382.26 0.01 2 Fe LI76 
6053.74 16514.203 0.10 3L Nd BL70 6102.76 16381.55 0.02 16 Si I LI65 
6053.957 16513.61 6 Cml C076 6103.004 16380.898 6L Thn G174 
6054.49 16512.16 0.25 1 L Tml CA69 6103.30 16380.12 0.02 8 Si I LI65 
6056.637 16506.30 0.01 1 Fe LI76 6103.66 16379.14 0.05 7L Tml CA69 
6056.753 16505.99 5 Se I M074 6103.91 16378.47 0.20 2L Tm II CA69 
6057.031 16505.23 0.02 Zn I J068 6104.651 16376.48 7L Ce II VE72 
6057.37 16504.31 0.02 2L In 1 J067 

I 

6105.62 16373.87 0.01 Nat J061 
6057.55~ 16503.791 4L Th I G174 6105.67 16373.746 0.07 5L Ndl BL70 
6058.26 16501.88 0.02 9 Zr TA76 6107.642 16368.46 3L Ce I VE72 
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Vacuum Air 
wavenumber wavelength 

cr(em- I ) A(A) 

6111.60 
6112.488 
6114.44 
6114.97 
6115.387 
6115.689 
6115.689 
6117.183 
6118.14 
6121.416 
6121.442 
6121.68 
6123.031 
6124.096 
6126.274 
6126.996 
6127.163 
6127.439· 
6127.561 
6129.269 
6130.425 
6131.733 
6131.84-

6132.242 
6134.211 
6134.670 
6134.83 
6134.853 
6135.015 
6135.78 
6135.983 
6136.25 
6137.739 
6138.50 
6139.25 
6140.112 
6140.722 
6141.381 
6142.28 
6142.63 
6143.071 
6144.930 
6145.294 
6145.43H 

6146.843 
6147.58 
6150.78 
6151.850 

6154.173 
6154.184 
6155.26 
6155.299 

6155.812 
6156.668 
6157.47 
6157.477 
6158.601 
6159.125 
6160.255 
6160.451 
6161.089 
6161.393 
6163.263 
6163.81 
6165.19 
6165.45 

16357.86 
16355.482 
16350.26 
16348.844-
16347.729 
16346.920 
16346.923 
16342.93 
16340.37 
16331.63 
16331.56 
16330.92 
16327.32 
16324.48 
16318.68 
16316.756 
16316.31 
16315.576 
16315.249 
16310.703 
16307.63 
16304.149 
163U3.H65 

16302.80 
16297.562 
16296.344 
16295.91 
16295.86 
16295.426 
16293.4 
16292.86 
16292.14 
I ()288. 200 
16286.2 
16284.2 
16281.899 
16280.282 
16278.53 
16276.15 
16275.23 
16274.058 
16269.133 
16268.170 
164::67.7Y 

16264.070 
16262.12] 
16253.66 
16250.834 

16244.70 
16244.670 
16241.84 
16241.73 

16240.375 
16238.] 15 
16236.0] 
16235.98 
16233.02 
16231.64 
16228.661 
16228.145 
16226.46 
16225.66 
16220.740 
16219.30 
16215.68 
16215.0 

MICHAEL OUTRED 

Section II. Wavenumber Table (Finding List) -Continued 

!:J.cr I Intensity 
I and Spectrum Reference 

(em-I) character 

0.05 
0.08 
0.10 
0.10 

0.02 

0.01 

0.01 
0.01 
0.06 
0.01 
0.]0 

U.U5 

0.08 
0.15 
0.05 

0.06 

0.01 
0.02 

0.10 

0.02 
0.25 
0.15 

0.12 

0.05 

0.08 

0.01 
0.02 

0.01 

0.05 
0.01 

0.01 
0.07 

0.01 

0.02 
0.02 

1 
4L 
lU 
3L 

20 B 
5 

20 B 
6 

31 
3 
1 

70 
4L 
6 
2 
5L 
8 
3L 

50 
3L 
5 
3L 

Hf 
Cd 
Hf I 
Ndl 
NeI? 
KrI 
Ne I? 
Se 
Zn 
CmI 
Fe 
Ce I 
Ce II 
Fe I 

Fe I 
CdI 
Fe 
Cd 
KrI 
Th] 
Cml 
Th] 

5 L Nd II 

2 Se 
4L ·Cd I 

3 L Sm I 

220 W Hf I 
2Se I 
5 L Cd I 

IS CII 
2 Fe I 

15 Zr I 

3 Ce 111 

39 C) I 

7 C) I 
3 L Gd I 
3 L Th I 
3 Cml 
5 Hf 
I L Tm 
3 L Sm II 
3 L Th II 
4L Sm I 
3 

16 
5L 

90 
4L 

14 
650B 

7 
3 

400 
3L 
1 
2 
4L 
2 
5L 
5L 
7 
I 
3L 
8 

11 
10 

Cml 
An 
Nd II 
BrI 
G,J 1 

Te I 
B1 
Si I 
Cm} 

BI 
Thl 
Hf 
Fe 
Ce 
Fe 
GdI 
Tbl 
CmI 
Fe I 
ThI 
Zn 
Si I 

I CII 

C070 
BL71 
C070 
BL70 
HU73 
KA69 
HU73 
M074 
TA76 
C076 
LI76 
HU64 
VE72 
LI76 
LI76 
BL71 

LI76 
BL71 
KA69 
CI74 
C076 
CI74 
JjL7U 

M074 
BL71 
BL69 
C070 
M074 
BL71 
RA69 
LI76 
TA76 
LI72 
RA69 
RA69 
BL71 
CI74 
C076 
C070 
CA69 
BL69 
CI74 
BL69 
C076 

HU73 
BL70 
TE63 
DL71 

M075 
LI70 
LI65 
C076 
LI70 
CI74 
C070 
LI76 
VE72 
LI76 
BL71 
KL70 
C076 
LI76 
CI74 
TA76 
LI65 
RA69 

Vacuum Air 
wavenumber wavelength 

cr(cm - I) A(A) 

6165.90 
6165.966 
6166.564 
6167.366 
6168.214 
6168.51 
6168.51 
6168.980 
6169.558 
6169.604 
6171.715 
6171. 74 
6172.280 
6172.849 
6172.98 
6173.041 
6174.089 
6174.550 
6175.01 
6175.263 
6176.562 
6176.913 
617H.441 

6178.773 
6178.942 
6179.12 
6180.243 
6180.399 
6180.698 
6182.120 
6183.754 
6184.511 
6185.009 
6185.01 
6185.1~5 

6186.75 
6187.30 
6187.440 
6187.736 
6188.243 
6188.79 
6189.007 
6189.964 
61~1.UU 

6191.179 

J 6192.300 
6192.821 
6193.346 

6194.03 
6194.072 
6194.740 
6105.292 
6197.388 
6198.414 
6198.881 
6199.512 
6200.758 
6201.39 
6202.41 
6203.342 
6203.763 
6204.346 
6204.994 
6205.707 
6205.880 

6207.400 I 

16213.80 
16213.55 
16212.06 
16209.95 
16207.72 
16206.95 
16206.95 
16205.71 
16204.19 
16204.07 
16198.53 
16198.5 
16197.04 
16195.551 
16195.20 
16195.05 
16192.30 
16191.09 
16189.9 
16189.22 
16185.81 
16184.89 
161HU.H~ 

16180.023 
16179.58 
16179.1 
16176.175 
16175.766 
16174.98 
16171.264 
16166.989 
16165.01 
16163.71 
16163.71 
16163.327 
16159.15 
16157.72 
16157.36 
16156.59 
16155.26 
16153.84 
16153.27 
16150.77 
lbl4tJ.U7 
16147.600 
16144.678 
16143.32 
16141.95 

16140.17 
16140.06 
16138.319 
16136.87 
16131.423 
i6128.750 
16127.538 
16125.90 
16122.656 
16121:00 
16118.37 
16115.94 
16114.85 
16113.333 
16111.649 
16109.798 
16109.350 
16105.405 
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.6.cr Intensity 
and Spectrum Reference 

(cm - I) character 

0.01 
0.03 

0.01 

0.01 

0.01 

0.12 
0.02 
0.01 

0.01 

U.01 

0.01 

0.10 
0.07 
0.01 
0.08 
0.08 
0.01 

0.02 

0.01 

0.01 

0.10 
0.01 

0:15 

0.10 

0.15 

0.15 
0.01 
0.05 
0.01 

0.02 
0.05 
0.01 

0.08 
0.10 

0.]5 

5 I I 

1 I Fe 
14 L i 0] 
3 1 Cm 1 

3 Fe 
90 Ce I? 
90 Ce I? 
8 Cm I 

1 Fe 
16 Ca I 
7 Fe I 

259 CI I 
21 Ca] 
4L Sm 11 

31 Zr I 
2 Fe 
2 I I 

8 Cm I 
14 CI I 

4 Cm] 
1 Fe 
4W Cm 
1 Fe 

90 Ar I 
1 Fe 

10 Cl] 
5 L Sm 11 

5 L CdI 
1 Fe 
4L CdI 
4L CdI 
6 Fe 
6 Cm] 

60 Si I 
3 L Th II 

90 Ce 
5 LB Be I 

22 Ca] 
1 Fe I 

16 Ca ~ 
3 Hf 
5 Fe 

20 Ca I 
4:: Se 
3 L Thl 
3L Sm I 

3 L Ce II 
6 

8 
3L 
3L 

17 
3L 

87 
7L 
4 

12 
3 
2 
1 
5 
4L 
3L 
5L 
3 
3L 

Cm Jl 

Hf 
Ce 
Sml 
Cn} 

SmlI 
Ce III 
Cd I 
Fe I 
An 
Hf] 

Hf I 
Fe 
Cmt 
CdI 
Cdl 
ThI 
Kn 
Sm 11 

LU75 
LI76 
ER68 
C076 
LI76 
HU64 
HU64 
C076 
LI76 
RI68 
LI76 
RA69 
RI68 
BL69 
TA76 
LI76 
LU75 
C076 
RA69 
C076 
LI76 
C076 
L176 

HU73 
LI76 
RA69 
BL69 
BL71 
LI76 
BL71 
BL71 
LI76 
C076 
LI65 
CI74 
HU64 
H069 
RI68 
LI76 
RI68 
C070 
LI76 
RI68 
M074 

CI74 
BL69 
VE72 
CQ76 

G070 
VE72 
BL69 
RI68 
BL69 
LI72 
BL71 
LI76 
HU73 
G070 
C070 
LI76 
C076 
BL71 
BL71 
CI74 
KA69 
BL69 
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Section lI. Wavenumber Table (Findin!!: List) -(:ontillued 

Vacuum I Air fur Intensity 
I 

Vacuum Air M I Inten';ty 11 
wavenUJ;nber I wavelength and Spectrum I Reference wavenumber wavel~ngth 

I and Spectrum i Reference 
a-(cm- I) A(A) (em-I) character a-(cm- I) A(A) (cm - I) character 

6208.543 16102.44 0.01 9 Fe LI76 6259.632 1597].02 2 

I 

Se I M074 

62]0.072 ]6098.476 15 Nel HUn 6259.84 15970.5 283 CII RA69 

6211.49 16094.80 0.02 20 Si I LI65 6259.93 15970.25 0.05 3 ZrJ TA76 

6213.300 16090.111 0.07 5L Gdl BL71 6260.45 15968.93 0.10 1 Hf . G070 

6215.29 16084.95 0.02 ] Hf G070 6260.942 15967.67 0.01 1 I Fe I LI76 

6218.13 16077.6 129 Cll RA69 6262.034 15964.89 
! 

0.01 4 Fe I LI76 

6218.75 16076.0] 0.10 lW Fe Ll76 6262.53 15963.63 0.10 I Hf G070 

6219.699 16073.56 5 Cml C076 I 6263.722 15960.590 0.01 12 Ce III LI72 

6219.98 16072.83 0.10 I Hf G070 6263.94 15960.04 0.02 40 Sil LI65 

6219.998 16072.786 0.08 4L Gd BL71 6263.96 15960.0 735 CII RA69 

6220.073 16072.590 3L Th GI74 6264.581 15958.40 6L Ce II VE72 . 

6220.525 16071.42 2 Se M074 6265.211 15956.790 0.0] 80 Ce III LI72 

6220.526 16071.42 0.01 1 Fe Ll76 6265.9] 15955.01 8 Bn TE63 

6221.32 16069.36 0.02 17 Z~ TA76 6266.132 159&4.449 4L ThI CI7-1· 

6222.10 16067.3 10 CII RA69 6267.161 15951.830 0.10 3L Gd I BL7] 

6222.37 16066.66 0.10 1 Hf G070 6268.51 15948.40 20 BTl TE63 

6224.79 16060.4 10 Cll RA69 6268.674 15947.980 0.15 3L Smn BL69 

6224.94 16060.03 0.02 95 SiI U6,!; fi2710Hl 15941.RSH 0.10 3L Gd! BL71 

6226.70 16055.48 1 Se I M074 6271.081 15941.86 0.01 2 Fel LI76 

6227.38 16053.732 0.07 5L Nd II BL70 6273.239 15936.374 4L Th 1I GI74 

6227.555 16053.281 1000 Xe I HU73 6273.359 15936.069 3L Th I GI74 

6228.236 16051.526 0.08 4L GdI BL71 6274.800 15932.409 6L Th II GI74 

6228.279 16051.415 2 Krl KA69 6275.10 15931.64 0.05 5 Zr TA76 

6230.67 16045.25 1 I I LU7S 6276.18 15928.9 342 CII RA69 

6231.662 16042.70 0.01 1 Fe LI76 6276.485 15928.13 0.01 1 Fe LI76 

6232.455 16040.66 0.01 7 Fe) LI76 6277.418 15925.764 6 KrI KA69 
6232.605 16040.273 0.12 4L Sm II BL69 I 6277.694 15925.066 0.15 .3 L !Sml BL69 

6232.748 16039.905 100 Xel HU73 
I 

6278.851 15922.130 4L Th I G174 

6233.287 16038.518 3L Th 1 G174 62i8.981 15921.80 3L Cel VE72 

6233.558 16037.82 0.01 1 Fel LI76 6279.042 15921.647 0.12 4L Sm I BL69 
0233.75 16037.33 150 ! I I LU75 0279.445 15920.02 0.01 2 Fe LI76 

6234.16 16036.28 0.20 1 ! HE G070 6280.338 15918.36 4L Ce I VE72 

6235.591 16032.59 6 Se M074 6280.75 15917.32 2 Se M074 

6235.64 16032.47 0.25 1 L Tmn CA69 6282.138 15913.799 2 ArT HU73 

6235.75 16032.18 2 Se M074 6282.71 15912.351 0.07 5L Nd BL70 

6236.012 16031.509 0.08 4L Gd I BL71 6283.127 15911.29 0.01 5 Fe 1 LI76 

6236.37 16030.60 0.20 3 Hf G070 6283.50 15910.34 0.02 3 HE G070 

6238.56 16025.0 25 CII RA69 6284.867 15906.889 0.08 4L Gd I BL71 
6239.416 ]6022.763 50 R Np I? HlTn 

I 
62RS.?OS 1 flQOt'i. o.~ 0.01 7 Fe I 1.176 

6239.428 16022.732 50B Nel? HU73 6285.87 15904.35 0.10 2W Fe LJ76 

6239.815 16021.739 0.07 5L Gd J? BL71 6286.325 15903.201 0.08 4L Gdl BL71 

6239.815 16021.739 0.07 5L Gd I? BL7l 6286.987 15901.53 0.01 1 Fe LI76 

6239.86 16021.64 0.02 3B CI J065 6287.27 15900.80 0.02 125 ZrT TA76 
6241.38 16017.71 0.10 4 HE G070 6287.42 15900.43 0.10 1 HE G070 

6242.437 16015.010 0.10 3L GdI BL71 6287.714 15899.687 240 I An HU73 

6244.533 16009.63 0.01 6 Fe LJ76 6287.767 15899.553 , 3L Thl GI74 

6244.864 16008.786 0.10 3L Gdl BL71 6288.369 15898.03 0.10 lW Fe 1 LI76 

Cm1 C076 
I 

3L Sm 1 6245.012 16008.40 9 6288.670 15897.270 : 0.15 BL69 
6245.049 16008.311 3L Thl GI74 6289.482 15895.22 0.01 2 Fe LI76 

6245.137 16008.09 0.01 1 Fe LI76 6290.362 15892.99 0.01 1 Fe 1]76 

6245.663 16006.74 0.01 3 Fe J L176 6290.4] 15892.87 0.05 2 Hi G070 
o240.U43 ItlU05.763 4L ' Th I GI74 0290.594 15892.41 0.01 2 Fe I LI70 

6246.42 16004.81 0.02 2 CI J065 6290.674 15892.21 2 Se M074 

6246.565 16004.43 3 Cm} C076 6290.813 15891.854 3L Thl GI74 

6247.450 16002.16 3 CmI C076 6290.928 15891.564 4L Th I GI74 

6249.183 15997.72 0.01 2 Fe I LI76 6291.42 15890.32 
i 

2 Br I TE63 

6252.400 15989.491 400 An HU73 I 6292.18 15888.39 0.02 190 Si I LI65 

6253.180 15987.496 0.10 7L Gd I BL71 6292.432 15887.77 0.01 1 Fe I LI76 

6255.834 15980.71 0.01 8 Fe LI76 629.3.76 15884.41 i 0.02 5 Si I LI65 

6256.295 15979.536 250 Xe I HUn 6294.19 15883.3 277 CII RA69 

6256.89 15978.016 0.07 5L Nd Il BL70 

I 
6294.255 15883.164 , 40 ArT HU73 

6257.00 15977.73 47 Btl TE63 6295.674 15879.584 i 0.07 5L Cd 1 BL71 
6257.052 15977.60 3 ~ Cm I C076 

Ii 

6296.124 15878.45 0.01 4 Fe 1 LI76 
62S7.241 ! ]!l<)77.12 6L Ce Il VE72 6296.423 15877.70 2 Se} M074 

6258.41 115974.17 0.05 2 HfI G070 6296.75 15876.87 .45 Gel HU64 

6259.30 15971.86 5 I I LU7S Ii 6297.87 15874.04 0.02 30 Zr} TA76 
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Section II. Wavenumber Table (Finding List) -(:ontinued 

Vacuum Air Au Intensity Vacuum Air Au Intensity 
wavenumber wavelength and Spectrum Reference wavenumber wavelength and Spectrum Reference 

u(cm- l ) A(A.) (em-I) character u(cm- l ) A(A.) (em-I) character 

6299.57 15869.76 I I LU75 6341.653 15764.452 0.08 4L Gd I BL71 

6299.61 15869.7 2780 CII RA69 6342.909 15761.33 0.10 lW Fe LI76 

6299.649 15869.56 3 Se M074 6343.07 15760.931 0.07 5L Ndl BL70 
6300.062 15868.52 0~01 9 Fe I LI76 6343.928 15758.799 0.08 4L Gd I BL71 
6300.875 15866.476 5 Xe I HU73 6343.94 15758.76 0.02 3 Zn TA76 
0301.97 15803.72 0.10 lW Fe L176 6344.561 15757.23 9 em} e076 

6305.122 15855.790 0.15 3L Sm I BL69 6345.92 15753.85 0.05 6L Tmn CA69 
6307.814 15849.02 43 Te I M075 6346.912 15751.390 0.08 4L Gd I BL71 
6308.327 15847.733 3L Thl Gl74 6347.645 15749.57 5 Cm I? C076 
6308.388 15847.580 0.01 80 Ce III LI72 6347.645 15749.57 5 Cm I? C076 
6310.021 15843.48 3L Ce I VE72 6347.815 15749.15 0.01 1 Fe I LI76 
6310.79 15841.56 0.10 2 Hf G070 6347.880 15748.99 0.01 8 MgI RI65 
6311.327 15840.20 0.01 1 Fe LI76 6349.90 15743.97 0.02 15 Zr TA76 
6~12.~54 ]5S~7.n2 0.01 1 F,. LI76 tl~50.730 15741.92 0.01 5 Fe 1 LI76 
6312.476 15837.316 0.08 4L Gd ] BL71 6351.217 15740.71 0.01 6 MgI RI65 
6313.345 15835.14 0.01 4 Fe LI76 6351.816 15739.229 6L Tb I KL70 
6313.97 15833.58 0.02 7 Si I LI65 6353.52 15735.00 50 Ge I HU64 
6314.540 15832.14 5L Ce VE72 6353.560 15734.909 8 An HU73 
6314.695 15831.752 7L Thl GI74 6355.52 15730.1 1487 CII RA69 
6315.462 15829.83 6L Ce II? VE72 6355.629 15729.79 0.01 1 Fe J LI76 
6315.462 15829.83 6L Cel? VE72 6358.133 15723,59 0.01 14 Fe] LI76 
6318.234 15822.884 2 Kr] KA69 6358.36 15723.02 0.02 95 Zr TA76 
6318.242 15822.863 0.08 4L Gd] BL71 6358.523 15722.628 5 Xe.] HU73 

6318.263 15822.81 0.01 8 Fe I LI76 6360.52 15717.7 4 Cl, RA69 
6318.705 15821.71 0.01 1 Fe LI76 6362.006 15714.02 7 I I LU75 
6319.350 15820.089 120 Krl KA69 6362.358 15713.149 4L Thl GI74 
6319.739 15819.12 0.01 1 Fe LI76 6362.659 15712.41 8 Cm] C076 
6320.02 15818.4 193 CII RA69 6364.21 15708.57 0.05 I Hf G070 
6320.05 15818.34 0.25 1 L Tml CA69 6364.246 15708.488 0.10 3L Gdl BL71 
6320.132 15818.13 0.01 28 Fe I LI76 6364.74 15707.35 0.05 9 Hf G070 
6320.671- 15816.777 18 Ar I Hun 6365.351 15705.76 3L Ce I VE72 
6320.728 15816.64 0.01 1 Fe I Ll76 6366.41 15703.15 0.20 30 U Hf G070 
6321.187 15815.492 6L Thn GI74 6367.157 15701.306 3L Thl GI74 
6322.59 15811.98 0.02 40 Zr TA76 6367.901 15699.473 0.07 5L Gdl BL71 
6322.759 15811.56 3L Ce I VE72 6367.99 15699.25 0.15 3L TmI CA69 
6323.318 15810.16 0.01 2 Fe I Ll76 6368.49 15698.02 0.05 2 Zr TA76 
6323.97 15808.5 25 CII RA69 6369.446 15695.663 0.08 4L Gd] BL71 
6325.39 15804.98 7 Br I TE63 6369.798 15694.80 2 Se M074 
6326.52 15802.161 0.05 5L Nd] BL70 6370.621 15692.77 0.01 6 Fe] LI76 
6327.45 15799.84 0.05 7L Tml CA69 6370.995 15691.85 0.01 4 Fe LI76 
6327.72 15799.16 0.10 I Hf G070 6373.197 15686.43 0.01 1 Fe) LI76 
6327.963 15798.56 0.01 2 Fe] LI76 6374.65 15682.86 0.02 54 N] ER61 
6328.101 15798.21 0.01 1 Fe] LI76 6374.90 15682.24 I I I LU75 
6329.22 15795.42 0.10 2 Hf G070 6375.27 15681.3 0.02 Zn] J068 
6330.065 15793.31 9 CmI C076 6375.395 

15681.018
1 

180 KrJ KA69 
6330.127 15793.157 5 All HU73 6375.43 15680.92 0.02 Zn I J068 
6330.348 15792.60 7 Cm] C076 6376.574 15678.12 5 Cm] C076 
6330.59 15792.0 21 CI] RA69 6376.816 15677.52 0.01 2 Fe LI76 
6331.614 15789.447 0.12 4L Sm I BL69 6377.368 15676.166 3L Th] GI74 
6331.74 15789.13 1 I]? LU75 6377.75 15675.23 1 I I LU75 
6331.74 15789.13 1 I I? LUiS 6378.19 15674.15 0.15 3L Tm] CA69 
6331.793 15799.oo 0.01 2 Fe LI76 6379.73 15670.363 0.10 3L Nd BL70 
6333.498 15784.75 7L Ce II VE72 6380.16 15669.307 0.10 3L Nd] BL70 
6336.02 15778.468 0.10 3L Ndl BL70 6380.43 15668.6 I 7 CI I RA69 
6336.764 15776.614 2 All HU73 6380.656 15668.09 I 3 CmI C076 
6337.784- 15774.08 0.01 2 Fe Ll76 6381.813 15665.25 0.01 1 Fe LI76 
6338.246 15772.926 0.05 7L GdI BL71 6383.129 

15662.
02

1 

0.01 9 Fe LI76 
6338.60 15772.05 5 I I LU75 6384.00 15659.882 0.10 3L Nd BL70 
6338.682 15771.842 1 Kn KA69 6386.126 15654.667 0.08 4L Gd] BL71 
6338.98 15771.10 0.02 22 NI ER61 6386.329 15654.17 I 4L Ce I VE72 
6339.175 15770.61 0.01 1 Fe LI76 6386.33 15654.169 1 0.08 4L Nd BL70 
6339.42 15770.01 0.05 2 Hf G070 6386.33 15654.18 0.02 2 Hf G070 
6339.656 15769.42 0.01 41 Fe I LI76 6386.853 15652.89 i 0.01 1 Fe LI76 
6340.405 15767.555 3L Thn GI74 6387.96 15650.1741 0.10 3L Nd BL70 
6341.094 15765.84 0.01 10 MgI RI6S 6388.51 

I 
0.05 5 Zr TA76 15648.82 I 

6341.32 15765.28 1 I I LU7S 6388.628 15648.54 . 0.01 4 Fe Ll76 
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Section II Wavenumber Table (Finding List) -Continued 

Vacuum I Air !::.rr Intensity Vacuum Air Au Int'"'ity I 
wavenumber ! wavelength and Spectrum Reference wavenumber wavel~ngth and Spectrum Reference 

u(cm- I ) X(A) (cm- I ) character a(cm- I ) A(A) (cm- l ) character 

6:\RQ:\O 1 5646.R92 0.10 3L Nd BL70 6425.22 15559.40 0.20 20 Hf] G070 
6391.055 15642.59 9 Cm I? C076 6425.45 15558.85 0.20 20 HI I G070 
6391.055 15642.59 9 Cm I? C076 6425.88 15557.81 0.02 7 Si 1 LI65 
6391.110 15642.46 5L Ce VE72 6426.166 15557.128 150 Xe I HU73 
6391.566 15641.344 3L Thl G174 6426.855 15555.460 6 An HU73 
6391.704 15641.006 0.08 4L Gd I BL71 6426.~14 15555.316 0.10 3L Gd I BL71 
6391.936 15640.438 5L Th II GI74 6427.974 15552.75 6 em I? e076 
6393.172 15637.41 8 CmI C076 6427.974 15552.75 6 Cm I? C076 
6393.276 15637.160 3L Th II GI74 6428.417 15551.679 4L Th I GI74 
6393.962 15635.482 40.B Kn? KA69 6428.93 15550.44 0.01 1 Fe LI76 
6394.726 15633.614 40 B Krl? KA69 6429.48 15549.10 0.20 8U Hf G070 
6395.01 15632.91 0.20 lW Hf !G070 6430.561 15546.49 3 Cm] C076 
6395.399 15631.97 0.01 25 Fe I LI76 6430.669 15546.23 2430 Te I m075 
63%.17 15630.UH U.U2 '/ Zn TA/o 0430.825 15545.857 0.08 4L Gdl BL71 
6396.582 15629.080 0.01 150 Bl LI70 6432.382 15542.09 0.01 3 Fe LI76 
6396.76 15628.64 0.20 6 Hf G070 6433.56 15539.25 3 BrI TE63 
6396.912 15628.272 3 L· ThI G174 6433.80 15538.67 1 I I LU75 
6397.562 15626.68 14 Se I M074 6435.335 15534.961 0.08 4L Cd I DL71 
6398.002 15625.611 0.06 7L Gd] BL71 6435.634 15534.24 0.01 6 Fe I LI76 
6398.368 15624.715 0.01 70 Bl LI70 6436.668 15531. 74 0.01 4 Fe I LI76 
6398.47 15624.47 24 B Bn? TE63 6437.911 15528.75 II Se 1 M074 
6398.60 15624.15 24 B Bn? TE63 6437.95 15528.65 106 I I LU75 
6399.039 15623.078 0.08 4L GdI BL71 6438.92 15526.31 22 I I LU75 
6399.616 15621.67 0.01 30 Fe I LI76 6441.137 15520.97 703 Se I M074 
6399.97 15620.80 0.10 1 Hf G070 6441.223 15520.76 6 Cml C076 
6400.033 15620.65 4 Te M075 6441.42 15520.3 1094 CII RA69 
6400.143 15620.38 135 Se I M074 6442.47 15517.75 44 Ge 1 HU64 
6400.957 15618.40 1550· Se I? M074 6442.499 15517.69 7 Te I m075 
6400.957 15618.40 1550 Se l? M074 6443.018 15516.436 6L Th I GI74 
6401.92 15616.05 0.10 1 Hf G070 6445.196 15511.194 0.15 3L Smn BL69 
6402.29 15615.2 7 CII RA69 6447.19 15506.40 0.10 20 Hf G070 
6403.50 15612.19 1 I I LU75 I 6448.05 15504.34 200 Ge 1 HU64 
6405.19 15608.1 18 CII RA69 6449.3 15501.3 0.10 lW Fe LI76 
6405.52 15607.27 0.02 5 Zn TA76 6449.481 15500.887 20 B NeI? HU73 
6405.71 15606.81 48 Ge HU64 6449.68 15500.41 0.05 3 Zn TA76 
6406.001 15606.100 0.06 5L Gd 1 BL71 6450.064 15499.487 20 B Ne l? HU73 
6406.10 15605.86 2 I I LU75 6451.46 15496.13 0.02 34 NI ER61 
6406.11 15605.83 0.20 I Hf I G070 ' 6453.610 15490.971 45 Xe 1 HU73 
6406.G42 15604.781 0.00 4L Gd I DL7I 64:::.3.076 15490.33 0.01 2 ft: I LI76 
6406.779 15604.20 0.01 3 Fe I LI76 6455.684 15485;99 6 em} C076 
6406.779 15604.203 30 Ne I HU73 6455.78 15485.77 60 Ge J HU64 
6407.81 15601.693 0.08 4L Nd I BL70 6456.92 15483.04 0.10 2 Hf G070 
6408.78 15599.33 19 Br I TE63 6459.40 15479.48 0.05 2 Zr TA76 
6408.995 15598.808 4L ThI GI74 6458.746 15478.652 0.15 3L Sm II BL69 
6409.049 15598.676 4L Thl GI74 6458.816 15478.485 0.01 145 S I JA67 
6409.197 15598.32 4 Cm 1 C076 6459.11 15477.8 15 CII RA69 
6410.181 15595.922 0.15 3L Sm I BL69 6460.014 15475.615 0.01 35 S I JA67 
6411.38 15593.01 37 Br I TE63 6460.677 15474.026 200 Kn KA69 
6412.003 15591.49 0.01 6 Fe LI76 6461.162 15472.846 3L Th I GI74 
6413.318 15588.29 0.01 2 Fe LI76 6461.65 15471. 70 2 I I LU75 
64]4.579 15585.229 3L Th I GI74 6461.942 15471.00 1031 Se I M074 
6415.702 15582.50 40 I I LU75 6462.436 15469.813 0.01 95 S 1 JA67 
6415.80 15582.27 0.02 200 NI ER61 6462.753 15469.06 129 Se I M074 
6415.92 • 15581.97 0.20 2L I I VE69 6463.37 15467.6 169 CII RA69 
6416.46 15580.7 5 CII RA69 6463.39 15467.51 0.10 2 Hf 1 G070 
6417.09 15579.13 0.25 1 L Tml CA69 6463.487 15467.299 0.15 3L Sml BL69 
6417.59 15577.92 0.25 1 L Tmll eA69 6463.933 15466.232 10 Ne 1 HU73 
6418.139 15576.584 6L Th I GI74 6464.42 15465.] 381 ell RA69 
6418.449 15575.83 7 Cml C076 6469.696 15452.45 1480 Te 1 m075 
6418.457 15575.813 0.15 3L Stn II BL69 6469.90 15451.967 0.10 3L Nd BL70 
6419.980 15572.117 4L Th I GI74 6470.211 15451.225 40 B Nel? Hun 
6420.84 15570.03 219 Br I TE63 6470.308 15450.992 0.05 7L Gd I BL71 
6421.055 15569.510 3L Th I GI74 I 6470.351 15450.890 40 B Nel? HU73 
6421.36 15::;68.78 0.10 2 III I G070 6472.076 15446.772 10 AI: I IIU73 
6422.740 15565.427 0.06 6L Gd I BL71 6472.22 15446.42 0.10 1 Hf G070 
6423.96 15562.46 0.05 8 Hf G070 I 6473.129 15444.26 3L Ce II VE72 
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Section II Wavenumber Table (Finding List) -t:ontinued 

Vacuum Air /::.cr Intensity Vacuum Air /::.cr Intensity I I 
wavenumber wavelength and Spectrum Reference wavenumber wavelength and 'Spectrum Reference 

o-(cm- 1) A(A.) (em-I) character cr(cm- I) A(A.) (em-I) character I 

6473.162 15444.18 2 Se M074 6512.59 15350.68 0.02 4 Hf G070 
6473.239 15443.996 0.10 3L Gd BL71 6513.06 15349.6 Ph J AN68 
6473.27 15443.92 2 Se M074 6513.195 15349.253 120 B Ar J? HU73 
6473.54 15443.28 0.05 7 Hf G070 6513.508 15348.516 120 B Ar J? HU73 
6474.85 15440.16 0.25 1 L Tm I CA69 6513.640 15348.21 3 Cml C076 
6474.867 I 15440.113 4L Thl GI74 6513.647 15348.188 50 Nel HU73 
6476.96 1 15435.] 27 CII RA69 65]4.15 15347.00 1 I I LU75 
6477.558 I 15433.700 4 KTI KA69 6514.461 ]5346.27 3L Ce II VE72 
6478.12 15432.36 2 I I LU75 6515.516 ]5343.79 0.0] 2 Fe I LI76 
6479.08 15430.07 0.20 3 ,Hf G070 6516.96 ]5340.39 0.10 4L Tml CA69 
6479.202 15429.783 7L Thl GI74 6518.29 15337.25 0.05 7U ZTI TA76 
6479.321 15429.50 4L Ce VE72 65]9.077 15335.40 0.01 16 Fe LI76 
6480.776 15426.036 0.10 3L Gd BL71 6519.267 15334.958 1500 I KTI KA69 
6482.32 15422.36 28 BTl TE63 6520.93 15331.0 PhI AN68 
6482.365 15422.255 0.01 210 B S I JA67 6521.654 15329.344 150 An HU73 
6483.28 15420.08 0.25 1 L Tm CA69 6521.917 15328·73 7 CmJ C076 
6483.988 15418.394 2500 I Xel HUn 6522.38 15327.6 PhI AN68 
6484.97 15416.1 32 CII RA69 6522.873 15326.480 130 Kn KA69 
6485.20 15415.51 1 I I LU75 6525.43 15320.5 7 CII RA69 
6485.279 15415.326 0.08 4L Gd II BL71 6525.46 15320.40 0.15 3L Tml CA69 
6487.9]7 15409.057 100 B Ne I? HU73 6526.563 15317.814 3L Th II GI74 
6488.534 15407.592 ]00 B Net? HU73 I 6526.89 15317.06 0.05 8 Hf G070 
6489.452 15405.412 0.06 6L Gd I BL71 6527.366 15315.929 5L Th II GI74 
6490.147 15403.762 0.01 130 B S I JA67 6527.85 15314.8 Ph I AN68 
6490.268 15403.476 0.06 7L Sm II BL69 6529.30 1531].39 63 BTl TE63 
6490.620 15402.640 ]20 ArJ HU73 '6529.89 15310.01 0.02 7 Zr TA76 
6491. 708 15400.057 0.01 75 S I JA67 6530.29 15309.1 28 CI I? RA69 
6492.979 15397.043 0.10 3L Gd BL71 6530.29 15309.1 28 CII? RA69 
6493.40 15396.06 0.05 2 Hf G070 6530.61 ]5308.32 0.15 3L Tml CA69 
6493.539 15395.72 0.01 6 Fe I LI76 6531.046 15307.300 6L Th I GI74 
6493.79 15395.12 0.05 7L TmI CA69 6531.504 15306.23 14' Te M075 
6493.980 15394.67 0.01 8 Fe LI76 6531.662 15305.857 0.12 4L Sm II? BL69 
6494.43 15393.6 1 Cl RA69 6531.662 15305.857 0.12 4L Sm I? BL69 
6495.09 15392.04 0.05 6 Zn TA76 6531.662 15305.857 0.12 4L Sm II? BL69 
6496.389 15388.962 0.]0 5L Sm II BL69 6532.25 15304.49 0.05 1 Hfl G070 
6496.54 15388.61 40 Gel HU64 6533.321 15301.970 500 B Ar I? HU73 
6496.71 i 15388.20 0.05 4W Zr TA76 6533.359 15301.881 500 B Ar I? HU73 
6497.67 15385.9 3 CI RA69 6533.501 15301.55 0.01 1 Fe I LI76 
6499.]6 15382.40 0.20 2L Tm CA69 6535.882 15295.973 I HgI PE62 
6499.20 15382.3 17 CII RA69 6536.479 15294.58 I 0.01 94 Fe LI76 
6499.336 15381.98 0.01 1 Fe LI76 6537.202 15292.89 4 Se M074 
6499.556 ]5381.464- 0.08 4L Gd I BL71 6537.654 15291.827 5 Xel HU73 
6499.80 15380.89 I I I LU75 6538.656 15289.48 0.01 RbI J061 
6500.02 15380.36 0.02 5 Zr TA76 

I 6538.897 15288.921 4L Th II GI74 
6501.026 15377.99 6 Cm I C076 6539.107 15288.43 0.01 RbI J061 
6501.043 15377.944 0.08 4L Gdl BL71 6540.462 15285.26 3 CmI C076 
650].19 15376.88 0.02 4 Si 1 LI65 6540.54 15285.07 17 Gt:l HU64 
650].85 15376.04 2 I I LU75 6540.78 15284.520 0.05 6L Nd BL70 
6501.96 15375.77 48 Ge HU64 6541.013 15283.976 0.10 5L Sml BL69 
6502.76 15373.9 23 Cli RA69 6541.270 15283.375 0.15 3L Gdl BL71 
n,l)0.,:\_19 1.C;~7?.Rn 0.05 3 ZT J TA7() 6541.962 1522L743 17 KrJ KA69 
6503.541 15372.037 700 Krl KA69 6542.28 15281.016 0.05 5L Ndl BL70 
6504.369 ]5370.081 30 NeI HU73 6543.721 15277.65 5L Ce II? VE72 
6504.779 15369.113 0.06 6L GdI BL71 6543.721 15277.65 5L Cel? VE72 
6505.14 15368.260 0.05 5L Nd II BL70 6544.54 15275.73 0.10 8U Zn TA76 
6506.00 15366.23 0.20 2L Tm CA69 

I 

6544.972 15274.730 3B Ar I? HU73 
6508.27 I 15360.87 0.10 2 Hf G070 6545.371 15273.799 3B Ar I? HU73 
6508.30 15360.8 3 CII RA69 6545.66 15273.125 0.10 3L Nd BL70 
6508.535 15360.24 0.01 1 Fe LI76 I 6547.07 15269.8 8 CII RA69 
6508.713 15359.82 ] I I LU75 6547.47 15268.903 0.10 3L Nd BL70 
6508.76 15359.7] 22 BT] TE63 6548.526 15266.440 4L Th II GI74 
6509.5]1 15357.94 3L Ce II VE72 6549.49 15264.193 0.10 3L Nd II BL70 
65]0.463 15355.694 5L Th I GI74 6550.0] 15263.0 150 C11 RA69 
65]0.83 15354.829 0.05 7L NOJ BL70 6550.76 15261.234 0.08 

I 

4L Nd BL70 
651].55] 15353.]28 60 AT] HUn 655].98 ]5258.39 

I 
10 Bn TE63 

6512.28 15351.4 2 CII RA69 6553.193 15255.57 i 4 CmI C076 
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Section II. Wavenumber Table (Finding List) -Continued 

Vacuum Air Acr Intensity Vacuum Air Acr Intensity 
wavenumber wavelength and Spectrum Reference wavenumber wavelength and Spectrum Reference 

cr(cm- I) A(A) (em-I) character cr(em- l ) A(A.) (em-I) character 
.. 

6554.19 15253.25 0.25 lL TID 11 CAG9 (;598.85 15150.02 1 I J LU75 

6555.740 15249.64 16 Te I M075 6598.90 15149.901 0.10 3L Nd BL70 

6555.871 15249.34 7 CmI C076 6600.10 15147.14 0.05 2 ZrI TA76 

6556.434 15248.03 13 Se I M074 6600.31 15146.66 0.02 75 NI ER61 
6557.750 15244.97 0.01 10 Fe J Ll76 6600.56 15146.09 30 Br J TF.n~ 

6559.783 15240.242 7L Thn GI74 6601.458 15144.03 0.01 2 Fe I LI76 

6559.87 15240.04 1 I I LU75 6601. 73 15143.41 1 I I LU75 

6560.053 15239.615 1700 I KtI KA69 6602.54 15141.55 0.20 3L TmI CA69 

6560.193 15239.289 4L Thl GI74 6602.88 15140.76 0.02 13 ZrJ TA76 
6561.49 15236.277 0.10 3t Nd I BL70 6603.171 15140.101 50 Ne} HU73 
6563.428 15231.778 0.05 7L Gd I BL71 6603.46 15139.43 0.05 7 Zn TA76 
6563.887 15230.714 800 NeI HU73 6604.41 15137.26 0.05 1 Zn TA76 
6564.518 15229.250 0.10 3L Gd I BL71 6604.905 15136.13 0.01 1 Fe I LI76 
6566.04 15225.7 13 CII RA69 6610.911 15122.38 0.01 4 Fe I LI76 
6566.470 15224.72 0.01 2 Fe LI76 6611.35 15121.37 1 I} 1.U75 
6566.50 15224.65 1 II LU75 6611.713 15120.54 0.01 1 Fe J LI76 
6566.851 15223.84 30 Te I M075 6613.78 15115.816 0.08 4L Nd II BL70 
6567.520 15222.27 9 Cm) Co-/b bb14.Z4 15114.7b5 U.lO .:sL Nd BL70 
6567.55 15222.22 0.15 2L Tmn CA69 6617.18 15108.0 269 CI I RA69 
6568.671 15219.62 0.01 10 Fe I LI76 6618.19 15105.74 45 Ge I HUM 
6569.439 15217.84 4L Ce I VE72 6619.188 15103.47 4 em} C076 
6573.030 15209.526 140 KrJ KA69 6619.70 15102.29 0.02 26 N] ER61 
6573.885 15207.55 0.01 28 Fe LI76 6619.77 15102.14 0.25 1 L Tml CA69 
6574.34 15206.49 0.02 8U ZrJ TA76 6620.828 15099.725 100 Xel Hui3 
6574.689 15205.69 3L Ce II VE72 6620.998 15099.336 4L ThI GI74 
6575.65 15203.5 15 CII RA69 6622.92 15094.96 0.02 75 NI ER61 
6575.808 15203.103 0.08 4L Gd I? BL71 6623.023 15094.72 0.01 3 Fe LI76 
6575.808 15203.103 0.08 4L Gd I? BL71 6623.170 15094.390 4 Ce III LI72 
6576.177 15202.249 0.10 3L Gdl BL71 6623.29 15094.1 48 ClI RA69 
6577.172 15199.95 5 I I LU75 6624.42 15091.54 42 Gel HU64 
6577.30 15199.7 22 CII RA69 6626.75 15086.23 0.10 1 Hf G070 
6577.548 15199.08 3L Ce I VE72 6627.155 15085.308 20 B Ne I? HU73 
6579.013 15195.696 0.08 4L Gdl BL71 6627.772 15083.904 20 B NeI? HU73 
6579.538 15194.48 0.01 2 Fel LI76 6627.888 15083.64 0.01 12 Hel LT70 
b580.3bU IM92.:>8~ ow B NeI? HU/3 bb2Y.U:>~ J5UHU.YH5 U.15 3L :SmlI HL69 
6580.720 15191.754 70 B Nel? HU73 6630;018 15078.79 6 Te M075 
6580.92 15191.29 0.05 1 Hfl G070 6630.682 15077.28 0.01 6 Fe I Ll76 
6581.078 15190.928 70 B NeI? HU73 6630.72 15077.198 ·0.08 4L Ndl BL70 
6581.143 15190.777 3L ThJ GI74 6631.373 15()75.71 10 Tc M075 
6581.238 15190.558 70B NeI? HU73 6631.692 15074.990 40B NeI? HU73 
6581.598 15189.727 70 B NeI? HU73 6631.82 15074.70 18 I I LU75 
6581.976 15188.855 5L Thn GI74 6632.052 15074.171 40 B NeI? HU73 
6582.86 15186.82 188 B· Brr? TE63 6632.65 15072.81 0.10 5L Tmt CA69 
6583.46 15185.43 188 B BrJ? TE63 6633.990 15069.766 0.10 7L GdI BL71 
6583.52 15185.29 188 B BrI? TE63 6634.48 15068.7 1 CII RA69 
6584.09 151M.0 8 CI I RA69 6634.50 15068.61 10 I I LU75 
6584.98 15181.9 5 CI I RA69 6634.82 15067.88 0.02 140 ZrJ TA76 
6585.63 15180.42 0.05 2 Zr TA76 6635.19 15067.05 0.05 1 HI G070 
6586.04 15179.48 5 I I LU75 6635.40 15066.564 0.10 3L Nd BL70 
6586.572 15178.26 0.01 1 Fe Ll76 6636.981 15062.98 7 Cml C076 
6586.803 15177.724 4 An HU73 6638.212 15060.181 10 XeI HU73 
6588.283 15174.314 4 Nel HU73 6639.64 15056.95 0.20 3 Hf G070 
6588.75 15173.24 1 I I LU75 6641.40 15052.95 10 BrI TE63 
6588.988 15172.691 300 An HU73 6641.570 15052.567 12 An HU73 
6589.565 15171.363 0.08 4L Gd I BL71 6641.60 15052.50 1 I I LU75 
6590.85 15168.40 0.01 KI J061 6641.923 15051.77 0.01 37 Fe I LI70 
6592.285 15165.10 9 Se M074 6642.00 15051.6 4 CII RA69 
6592.87 15163.757 0.08 4L Nd II BL70 6642.31 15050.88 0.02 80 Nt ER61 
6592.93 15163.62 0.05 71. TmI CA69 6643.716 15047.70 0.01 25 Mgl RI65 
6593.16 15163.08 0.01 KI J061 6644.247 15046.503 700 ArJ HUn 
6593.478 15162.358 0.10 3L GdI BL71 6644.728 15045.413 3L Thl GI74 
6594.00 15161.2 145 Cl I RA69 6645.10 15044.57 1 I LU75 
6597.438 15153.26 4 Cml C076 6645.87 15042.82 0.02 20 ZrJ TA76 
6597.541 15153.022 0.08 6L Sm BL69 6646.081 15042.351 0.10 5L Smn BL69 
6597.74 15152.57 0.05 .5 L TmJ CA69 6646.59 15041.21 130 Gel j HUM 
6598.230 15151.44 2480 Se I M074 6647.012 15040.24 0.01 30 MgI RI65 
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Section II Wavenumber Table (Findin~ List) -Continued 

Vacuum Air Au Intensity Vacuum Air Au Intensity 
wavenu~ber wavelength and Spectrum Reference wavenumber wavelength and Spectrum Reference 

u(cm- 1) A(A.) (cm- 1) character u(cm- 1) A(A.) ,(cm- 1) character 

6647.016 15040.235 0.10 3L Cd I BL71 6688.15 14947.7 43 CII RA69 
6647.626 15038.854 0.06 6L CdI BL71 6688.323 14947.35 0.01 1 Fe LI76 

6648.266 15037.406 0.10 3L CdI BL71 6689.619 14944.45 4L Ce VE72 
6648.41 15037.07 0.50 10 Hf C070 6689.64 14944.40 0.05 6L TmI CA69 
6648.770 15036.267 0.12 4L 8m BL69 6689.826 14943.987 6L Thl CI74 
6649.742 15034.068 3L Thn GI74 6690.35 14942.81 0.02 23 Zr TA76 
6650.407 ]5032.57 225 J] LU75 6691.362 ]4940.557 0.07 7L GdI? BL71 
6651.023 15031.174 30 B An HU73 6691.362 14940.557 0.07 7 'L GdI? BL71 
6651.28 15030.59 0.02 30 ZrI TA76 6691.391 14940.492 7L Th II G174 
6651.315 15030.513 30 B Arl HU73 6692.45 14938.1 108 CII RA69 
6652.45 15027.95 1 I LU75 6694.910 14932.64 3L Ce VE72 
6653.02 15026.66 0.15 2L TmJ CA69 6695.33 14931.7 294 Cll RA69 
6653.470 15025.645 0.12 4L Sm II BL69 6695.565 14931.179 "20 B Nel? HU73 
6653.65 15025.23 0.20 7 Hf G070 6696.102 14929.003 20 D Nel? HU73 
6653.758 15024.99 0.01 35 Mgl RI65 6696.244 14929.67 3W Cm e076 
6655.171 15021.804 3L Thl CI74 6696.519 14929.051 3L Th GI74 
6655.99 15019.957 0.15 3L Nd I BL70 6696.773 14928.485 4L Th J GI74 
M.'ift.ROO 15018. l.~ 9 em 1 e076 6697.50 ].:1.926.86 ] J L1I75 

6657.62 15016.28 0.10 2 Hf C070 6698.36 14925.0 7 Cl RA69 
6658.14 15015.10 0.05 3 Zr I TA76 6699.04 14923.43 12 BrI TE63 
6660.36 15010.10 0.20 2W HE G070 6699.505 14922.40 1 I I LU75 
6660.391 15010.031 3L ThI C174 6699.70 14921.97 160 Gel HU64 
6661.204 15008.20 6 Cml C076 6700.359 14920.495 3L Th II GI74 
6661.62 15007.26 0.02 6 HEI G070 6701.099 14918.849 0.08 4L Cd I BL71 
6661.711 15007.057 0.15 3L Sm lJ BL69 6701.117 14918.808 0.15 3L Sm II BL69 
6662.488 15005.307 120 Kn KA69 6701.18 14918.7 6 CII RA69 
6663.15 15003.82 35 Bn TE63 I 6701.717 14917.47 1687 Se I M074 
6664.07 15001.75 150 Ge I HU64 6703.03 14914.35 0.20 3 Hf G070 
6665.58 1'4998.35 0.05 1 HI G070 6703.8] 149]2.81 ]8 Gel HU64 
6666.34 14996.64 0.02 6 LB Ga I J067 6704.190 14911.970 0.10 3L Cd I BL71 
0006.73 14995.700 0.10 3L Ndl BL70 6705.90 14908.17 U.Ul 3 Hi (;U7U 
6667.03 14995.09 0.10 3L Tml CA69 6707.678 14904.216 0.06 7L Sm BL69 
6667.221 14994.654 3L Thl GI74 6708.82 14903.02 0.02 4 Hf G070 
6667.44 14994.17 0.02 1 HE I C070 6708.98 14901.3 10 CII RA69 
6668.14 14992.58 0.05 4 Zr TA76 6709.35 14900.50 0.20 1 L Tml CA69 
6668.43 14991.94 89 Bn TE63 6709.54 14900.09 0.10 8 HE G070 
6669.38 14989.81 0.05 20 Hf I G070 6710.415 14898.136 2 An HU73 
6669.913 14988.603 4L Thl GI74 6710.697 14897.51 8 Se M074 
6670.32 14987.7 29 ell RA69 6711.21 14896.37 55 :Or I TE63 
6670.933 14986.312 100 B Nez? HU73 6713.03 14892.3 3 Cl z RA69 
6671.569 14984.882 4L Th I CI74 6713.55 14891.19 0.02 2 HE C070 
6671.581 14984.856 100 B NeI? HU73 6714.67 14888.70 1250 Bn TE63 
6672.18 14983.5 95 CII RA69 6716.56 14884.50 0.05 lW Hf G070 
6672.31 14983.22 65 Ge I HU64 6718.69 14879.787 0.05 5L Ndl BL70 
6672.52 14982.75 0.02 5L Ca I J067 I 6719.25 14878.547 0.08 4L Nd II BL70 
6672.69 14982.36 0.02 30 ZrI TA76 6719.668 14877.62 0.02 28 B MgI RI65 
6674.932 14977.332 3L Thl GI74 6719.759 14877.420 llB An HU73 
6676.164 14974.568 3 An HU73 6720.158 14876.537 llB An HU73 
6676.440 14973.950 8 Kr J KA69 6720.68 14875.38 0.02 23 Zn TA76 
6678.50 14969.33 85 B BrI? TE63 I 6720.861 14874.98 5L Ce II VE72 
6678.729 14968.817 0.06 6L Gd I BL71 6721.12 14874.40 0.20 3 HI G070 
btflH.Hl 14~bH.bl 85 H HrI? TEb3 o7:l3.33 1480~.51 21 Gel HU64 
6679.561 14966.953 6 An HU73 6723.62 14868.87 0.02 100 NI ER61 
6679.72 14966.60 0.02 180 NI ER61 6724.53 14866.86 0.10 1 Hf C070 
6679.870 14966.26 17 Te M075 6724.63 14866.64 0.02 20 Zr I TA76 
6681.820 14961.894 400 Kr 1 KA69 6724.871 14866.111 0.12 4L Sm I? BL09 
6682.00 14961.48 0.05 140 Hfl C070 6724.871 14866.111 0.12 4L Sm I? BL69 
6683.63 14957.84 0.20 I L Tml CA69 6726.04 14863.5 5 CII RA69 
6683.792 14957.478 0.07 7L Gd I BL71 6728.815 14857.398 0.08 4L Gd I BL71 
6684.199 14956.57 0.01 3 Fe LI76 6729.07 14856.83 0.05 5 Zr TA76 
6684.387 14956.15 0.01 11 Fe I LI76 ! 6729.972 14854.843 0.10 3L Gd I BL71 
6684.75 14955.3 78 ell RA69 6730.47 14853.74 0.05 1 Zr TA76 
6686.21 14952.07 0.02 15 NI ER61 6731.753 14850.91 6 Cm) C076 
6AA6.976 149~0.~6 .~ r.m ,? r.076 67:\2.1 ~O 14R!'\0.O~R 90 Xel Hun 
6686.976 14950.36 3 em I? C076 6733.12 14847.90 60 Ce HU64 
6687.30 14949.63 1 I I LU75 6733.18 14847.77 0.25 1 L I I VE69 
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Section II. Wavenumber Table (Finding Ust)-Continued 

Vacuum I Air 6.cr Intensity Vacuum Air 6.cr Intensity 
wavenumber I wavel~ngth and Spectrum Reference wavenumber wavelength and Spectrum Reference 

CT(cm- l ) A(A) (em-I) character cr(cm- I ) A(A) (em-I) character 

6734.200 14845.504 0.10 7 L GdI BL71 0785.12 14734.10 0.02 7 Zr TA76 

6738.36 14836.35 0.05 5 Zr TA76 6785.719 14732.805 30001 XeI HU73 
6739.575 14833.677 0.08 4L Gd} BL7} 6786.135 14731.90 5 Cml C076 
6739.664 14833.480 5 An HU73 6786.38 14731.4 45 CII RA69 
671.0.190 11.S22.22 6 Sc M074 6786.70 14720.68 1 I I LU7S 

6741.148 14830.215 3L ThI GI74 6787.14 14729.705 0.06 7L Gd I BL71 
6741.79 14828.80 0.25 1 L Tm CA69 6790.32 14722.8 PhI AN68 
6742.870 14826.43 0.01 40 Fe 1 LI76 6790.689 14722.02 8 Cml C076 
6744.31 14823.27 0.02 20 Hf G070 6791.767 14719.69 0.01 6 Fe LI76 
6744.714 14822.375 4700 Gel HU64 6791.832 14719.546 6 ArI HV73 
6746.264 14818.969 0.15 3L Sml BL69 6792.05 14719.08 0.02 7 LB In I J067 
6746.738 14817.93 1001 Se I M074 6792.176 14718.799 5L Thl GI74 
6747.67 14815.89 0.20 3 Hf G070 6793.365 14716.220 2 Kn KA69 
6748.191 14814.74 0.01 4 Fe I LI76 6793.95 14714.95 0.02 47 Zn TA76 
6748.416 14814.244 0.08 4L Gdl BL7l 6795.778 }4710.997 0.10 3L Gd I BL71 
6748.849 14813.293 0.06 7L Smu BL69 6796.508 14709.42 0.01 2 Fe LI76 
6748.96 14813.06 0.10 20 Hf I G070 6797.42 14707.44 0.10 40 U Zr TA76 
6749.05] 14812.85 3L Ce II VE72 6799.484 14702.98 0.01 11 Fe LI76 
6749.650 14811.534 10 Xel HU73 6800.88 14699.96 0.25 1 L TmI CA69 
6749.75 14811.32 0.25 1 L Tm CA69 6802.034 14697.469 0.10 3L Gd I BL71 
6749.99 14810.79 0.25 I L Tm CA69 6802.908 14695.579 3L Thl G174 
6750.04 14810.680 0.08 4L NUl BL70 6803.21 14694.93 0.01 ell! J061 

6750.11 14810.53 0.25 1 L Tm CA69 6803.48 14694.344 0.10 3L Nd II BL70 
6751.83 14806.7 82 Cl I RA69 6803.786 14693.683 90B An? HU73 
6751.965 14806.456 5L Thl GI74 6804.08 14693.05 0.25 lL TmI CA69 
6752.440 14805.415 3L ThI GI74 6804.099 14693.007 90B Arl? HU73 
6753.30 14803.53 1 I I LU75 6804.358 14692.447 0.10 7L Gd I BL71 
6753.550 14802.982 0.10 3L GdI BL71 6805.500 14689.983 0.07 6L Gd I BL7l 
6754.]5 ]4801.67 ] I LU75 6806.01 14688.88 0.02 4 Hi G070 
6755.60 14798.5 5 elI RA69 6807.117 14686.49 2 Te M075 
6758.30 14792.58 2 I LU75 6807.280 14686.]4 19 Te I M075 
6758.43 14792.3 50 elI RA69 6807.973 14684.646 2B ArI? HU73 
6761.046 14786.57 8 Cml C076 6808.82 14682.8 6 CII RA69 
6761.277 14786.064 40 B An? HU73 6809.187 14682.028 2B Ar I? HU73 
6761.590 14785.380 40 B An? HU73 6809.64 14681.04 0.02 55 NI ER61 
6762.268 14783.897 8B Ar I? HU73 6810.09 14680.08 0.02 3 Zr TA76 
6762.667 14783.025 8B Ar 11 HU73 6811.404 14677.249 5L ThI GI74 
6762.69 14782.98 0.02 4 CI J065 

i 
6813.755 14672.186 0.08 4L Gd I BL71 

6763.041 14782.207 0.07 5L Gd I BL71 6813.87 14671.94 ::,::, Gel HUM 
6763.233 14781. 79 7 Cml C076 6815.39 14668.66 0.02 6L In I J067 
6764.17 14779.75 0.01 Nal J061 6815.92 14667.52 125 Ge I HU64 
6765.785 14776.21 2 Se M074 6816.226 14666.866 2 All HU73 
6767.13 14773.27 0.05 2 Hf] G070 6816.77 14665.696 0.05 6L Nd BL70 
6767.700 14772.031 3L Thl GI74 I 6817.15 14664.88 0.02 7 Zr TA76 
6768.280 14770.77 15 Te I M075 6818.958 14660.991 0.07 5L Gd I BL7l 
6768.494 14770.298 0.07 5L Gdl BL71 6819.044 14660.806 140 Xe 1 HU73 
6769.76 14767.54 0.01 Nal 1061 6821.785 14654.914 7L Th I GI74 
6770.706 14765.472 450 Kn KA69 6822.723 14652.90 0.01 2 Fe LI76 
6771.990 14762.672 550 KrI KA69 6822.836 14652.657 0.05 7L Gd] BL71 
6774.56 14757.07 0.02 300 NI ER61 6823.11 14652.08 0.50 2 Hf G070 
6774.763 14756.630 3L Th I GI74 6823.383 14651.482 3L Th I GI74 
6776.699 14752.41 0.01 Rhl J061 6823.60 14651.02 0.01 1 Fe LI76 
6776.75 14752.30 0.20 2L Tml CA69 6823.912 14650.346 450 An HU73 
6777.33 14751.05 0.02 80 Hf I G070 6824.76 14648.52 0.02 5 Zn TA76 
6777.905 14749.79 0.10 2W Fe -LI76 6826.52 14644.75 0.02 5 LB Be I JH62 
6778.':J77 14747.46 6 Cml CU76 6826.91 14643.92 0.02 6L Be I 1H62 
6779.18 14747.016 0.08 4L Nd n BL70 6827.979 14641.62 3L Ce II VE72· 
6780.67 14743.78 0.20 2L Tmll CA69 6828.50 14640.50 1 I I LU75 
6781.01 14743.0 PhI AN68 6829.508 14638.343 0.10 3L Cd I BL71 
6781.344 14742.310 25 Xe I HU73 i 6830.12 14637.03 0.02 2 CI J065 
6781.45 14742.1 Ph I AN68 6831.299 14634.504 500 B Ar I? HU73 
6781.795 14741.329 5L Thl GI74 6831.341 14634.414 500 B Ar I? HU73 
6782.803 14739.139 75 All HU73 6831.374 14634.343 0.10 3L Gd I BL71 
6783.18 14738.33 0.02 2 Hi C070 6831.961 14633.086 3L Thll GI74 
6783.516 14737.59 0.01 2 Fe I LI76 6834.395 14627.874 4L Thn GI74 
6784.968 14734.436 iI' I Kn KA69 6834.921 14626.75 5 eml C076 
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Section II Wavenumber Table (Finding List) -Continued 

Vacuum Air acr Intensity Vacuum Air acr Intensity 
wavenu~ber wavelength and Spectrum Reference wavenumber wavelength and Spectrum Reference 

cr(cm- 1) A(A) (em-I) character cr(cm- l ) A(A) (em-I) character 

6835.059 14626.455 0.08 4L Gd I BL71 6886.195 14517.839 ]00 KrJ KA69 
6835.11 14626.3 9 ell RA69 6887.521 14515.04 76 Tel M075 

6836.937 14622.436 0.06 7L Sm II BL69 6888.247 14513.51 1052 Te I M075' 
6838.555 14618.976 7L Tbl GI74 6888.859 14512.23 0.01 72 Fe LI76 
6838.910 14618.218 0.10 3L Gdl BL71 6890.57 14508.() 16 CI I RA69 
6839.35 14617.278 0.05 6L Nd BL70 6891.08 14507.55 0.05 5L Tml CA69 
6843.07 14609.33 0.05 4L Tml CA69 6892.03 14505.56 0.20 110 Hf G070 
6843.65 14608.093 0.05 5L Nd BL70 6892.35 14504.88 0.50 1 Hf G070 
6843.79 114607.80 21 Brl TE63 6892.791 14503.95 4 Te I M075 
6845.27 14604.64 0.02 27 NI ER61 6893.049 14503.404 10 Xel HU73 
6845.775 14603.558 3L Th 1 G174 6893.129 14503.235 6L Th 11 G174 
6845.89 14603.31 0.10 3L Tml CA69 6894.703 14499.925 4 . Ne I HU73 
6847.57 14599.73 338 BrI TE63 6895.692 14497.84 0.01 5 Fe LI76 
6848.18 14598.42 0.02 17 NJ ER61 6895.90 14497.4 60 elI RA69 
6849.099 14596.471 300 B ArI? HU73 6896.280 14496.609 0.10 3L Cdl BL71 
6849.445 14595.733 300 B ArI? HU73 6897.96 14493.078 0.10 3L Nd II BL70 
6849.76 14595.07 0.05 3 Hf C070 6898.573 14491.79 9 Tel M075 
6853.577 14586.94 7 Cml C076 6899.42 14490.01 0.20 2L Tml CA69 
6853.97 14586.098 0.05 6L NdI BL70 6900.28 14488.21 105 BrI TE63 
6854.54 14584.88 0.02 13 Zr TA76 6900.66 14487.40 0.05 4 Hf G070 
6854.77 14584.40 0.05 8 Hf I C070 6901.77 14485.08 0.05 5L TmJ CA69 
6856.02 14581.73 0.02 28 Zr rA76 6903.05 14482.39 0.05 6L Tml CA69 
6856.11 14581.545 0.05 5L Nd IJ BL70 6906.176 14475.836 4L Tbl CI74 
6856.730 14580.23 9 Cm} C076 6906.674 14474.79 7 eml C076 
6856.74 14580.21 0.05 7 Hf C070 6908.18 14471.637 0.10 3L Nd BL70 
6856.961 14579.735 6L Tb II GI74 6908.741 14470.462 0.06 7L Sm BL69 
6858.032 14577.458 15 ArI HU73 6910.00 14467.82 0.05 lW Hf G070 
6858.35 14576.8 3 CI I RA69 6911.670 14464.330 0.10 7L CdI BL71 
6858.68 14576.08 0.05 4L Tm) CA69 6913.741 14460.00 100 I I LU75 
6859.98 14573.31 0.10 2 Hf C070 6914.190 14459.06 5 I I LU75 
6861.578 14570.349 5L Thl GIN 6914.43 144:>8.56 1 I I LU75 
6861.618 14569.840 400 Ce I? HUM 6916.31 14454.62 0.02 29 NI ER61 
6861.618 14569.B40 400 Gel? HUM 6917.682 14451.758 4L Tbl G174 
6862.32 14568.35 0.05 4L Tin I CA69 6918.31 14450.4 95 CII RA69 
6863.04 14566.82 0.02 33 Zr TA76 6920.198 14446.50 0.01 1 Fe LI76 
6863.448 14565.95 0.01 14 Fe LI76 6921.001 14444.828 4 An HU73 
6864.19 14564.38 0.10 4L Tm CA69 6921.54 14443.71 Hf G070 
6864.646 14563.41 9 Cm} C076 6922.220 14442.28 0.01 20 Fe LI76 
6865.00 14562.66 0.02 15 Zr I TA7fl I flQ?'?'?'d. 14A.d? ?d. 0.02 13 CJ 3065 
6866.70 14559.06 1 1 I LU75 6923.629 14439.35 0.01 2 Fe I LI76 
6867.475 14557.42 8 Cm} C076 6923.73 14439.14 344 Bn TE63 
6867.668 14557.004 4L Th II. GI74 6923.891 14438.799 3L Tb I CI74 
6867.698 14556.94 6L Ce II VE72 .6924.48 14437,58 Hf G070 
6867.83 14556.7 25 ClI RA69 6924.484 14437.56 0.01 3 Fe I LI76 
6868.001 14556.299 0.07 7L CdI BL71 6925.11 14436.3 13 CII RA69 
6868.586 14555.06 0.01 50 Fe Ll76 6927.46 14431.361 0.10 3L Nd BL70 
6868.763 14554.68 129 Tel M075 6928.30 14429.61 0.02 18 Zn TA76 
6869.583 14552.95 26 Te I M075 6928;58 14429.03 0.02 12 CI J065 
6869.627 14552.85 0.01 2 Fe LI76 6929.653 14426.793 2000 1 KrJ KA69 
6871.66 14548.55 0.02 20 NI ER61 6929,770 14426.55 1 I I LU75 
6872.67 14546.41 0.10 5 Hfl C070 6930.737 14424.537 7L TbI G174 
0872.71 14546.325 0.05 5L Nd II BL70 6930.905 14424.187 15 Xel HU73 
6873.719 14544.19 7 CmI C076 6932.86 14420.12 0.02 61 CI J065 
6874.27 14543.02 0.02 65 ZrJ TA76 6932.885 14420.067 0.10 3L Cdl BL71 
6874.52 14542,50 0.02 179 CI J065 6933.172 14419.47 2 Se M074 
6874.83 14541.0 3 Cl RA69 6933.30 14419.20 0.02 SL In 1 J067 
6875.05 14541.37 0.10 9 Hf C070 6934.138 14417.46 220 Te I M075 
6877.49 14536.2] 0.10 120 Hf C070 6934.610 14416.48 3L ee II VE72 
6878.813 14533.419 4L TbI GI74 6936.508 14412.536 4L Tbl G174 
6880.25 14530.38 0.05 5L TmI CA69 6937.20 14411.11 39 Cel HU64 
6880.84 14529.1 4 CII RA69 6939.44 14406.447 0.05 5L NdI BL70 
6883 .. 384 14523.768 0.10 7L Cd I BL71 6940.05 14405.18 38 Ce I HUM 
6883.455 14523.62 0.01 2 Fe I Ll76 6940.567 14404. II 

I 

I I I LU75 
6883.84 14522.8] 0.02 36 NT ER61 6940.97 14403.27 HI C.070 
6883.95 14522.58 0.20 130 Hf I C070 6940.98 14403.25 0.02 16 CI J065 
6884.183 14522.08 3 CmI C076 6941.476 14402.222 180 Kn KA69 
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Sf>ction II. Wavenumher Tahle (FiDdin~ Li!!t) -t:onlinued 

Vacuum ! Air t:.u lnten!;ity I Vacuum Air ! ACT Inlm;ly I I 
wavenumber ! wavelength and Spectrum Reference wavenumber wavelength 

i 
and Spectrum I Reference 

CT(cm- 1) I A(A) (em-I) character I u(cm- I) A(A) (em-I) character 
I ! I 

6942.277 14400.56 0.01 96 Fe LI76 7010.170 14261.091 0.15 I 3L Sm I BL69 

6942.72 14399.65 0.02 38 C I 1065 7010.68 14260.05 I Hf G070 

6948.244 14388.19 6 Se M074 7011.078 14259.243 ! 5L Th I GI74 
6949.70 14385.18 0.05 4 

I z, I TA76 7011. 758 ]4257.86 
i 

7 L Ce II VE72 
6949.749 14385.078 0.06 6L Gdl BL7] 7012.246 14256.868 450 B Ar I? HU73 
6949.805 14384.961 35 Xel HU73 7012.302 14256.76 3 Se M074 
6949.82 ]4384.9 4 CII I RA69 7012.78 14255.8 3 CII RA69 
6952.46 14379.47 6 I I i LU75 7013.242 14254.844 450 B Ar I? HU73 
6955.13 14373.948 0.07 4L Nd II BL70 7013.306 14254.713 5L Thl GI74 
6956.53 14371.06 0.15 2L Tm CA69 7013.588 14254.140 450 B Ar I? HU73 
6957.]8 14369.7 148 CII RA69 7015.001 14251.27 0.01 3 Fe I LI76 
6957.743 14368.55 5 Te I M075 7015.64 14249.972 0.10 3L Ndl BL70 
6959.468 14364.987 375 Xe I HU73 7016.023 14249.193 120 An HU73 
6960.68 14362.49 Hi G070 7018.820 14243.52 4 Cm I C076 
6962.933 14357.839 3L Thl GI74 7020.080 14240.959 800 Xel HU73 
6964.215 14355.20 76 Te I M075 7022.404 14236.25 0.01 30 Fe LI76 
6964.39 14354.84 0.25 1 L Tm CA69 

I 
7022.533 14235.984 0.10 3L Gd I BL71 

6964.52 14354.57 ]800 Bn TE63 7022.885 14235.27 9 Cml C076 
6965.100 14353.371 4 Nel HU73 7024.831 14231.327 4L Thl GI74 
6966.60 14350.28 1 I I LU75 7025.24 14230.499 0.05 5L Nd n BL70 
6967.562 14348.300 0.06 5L Gd I BL71 ! 7025.69 14229.59 0.05 4L Tmll CA69 
6968.620 14346.122 0.]5 3L Sm I BL69 7028.]9 14224.54 0.02 6 Si 1 LI65 
6970.010 14343.260 6L Th II GI74 7028.699 14223.495 0.06 4L Gd I BL71 
6970.543 14342.163 18 Nel HU73 7029.65 14221.57 0.02 5 Zr TA76 
6971.3]5 14340.576 30 Kn KA69 7029.69 14221.5 2 CII RA69 
69.71. 73 14339.72 0.05 4L Tml CA69 7029.76 14221.36 0.02 2 Si I LI65 
6973.165 14336.77 73 Te I M075 7032.93 14215.0 . 5 CII RA69 
6973.667 14335.74 434 Tel M075 7033.50 14213.79 ] I I LU7S 
6974.260 ]4334.52 9 CmI C076 7035.93 14208.878 0.05 6L Nd BL70 
6974.793 14333.42 93 Te I M075 7041.19 14198.3 48 CII RA69 
6975.06 14332.88 0.01 25 Gd III LI73 I 7041.25 14198.14 2 Se I M074 
6975.782 14331.39 0.01 2 Fe LI76 7041.266 14198.110 0.06 5L Cd! BL7] 
6975.99 14330.96 Hf G070 7043.536 14193.54 6 Cml C076 
6977.29 14328.29 0.02 92 Zn TA76 7044.063 14192.472 1 An HU73 
0971.09 14327.474 0.05 5 L' Nd II BL70 7044.137 14192.323 4L Thl (;174 

6983.16 14316.25 0.02 6L In J 1067 7044.671 14191.247 0.06 6L Gd 1 BL71 
6984.07 14314.39 0.15 2L Tml CA69 7044.88 14190.82 Hi I G070 
6984.262 14313.992 4L ThI GI74 7044.90 14190.78 0.02 8 Zr TA76 
6994.64 14313.21 0.02 80 NI ER61 7046.56 14107.45 20 Gt:1 HUM 
6985.13 14312.21 0.02 30 Zn TA76 7046.967 i4186.624 0.08 7L Gd I BL7J 
6986.84 14308.69 0.01 16 Fe 1 LI76 7047.76 14185.028 0.05 5L NdI BL70 
6987.062 14308.256 0.06 6L GdI BL71 7047.909 14184.728 0.12 4L Sm n BL69 
6990.690 14300.830 20 Nf'l Hun 7()4.Q.!;O 14.181E;R 1 . I J LU7S 
6991.358 14299.465 3L Tb J KL70 7051.870 14176.760 0.08 7L Gd 1 BL7] 
6992.30 14297.5 2 CII RA69 7051.95 14176.60 15 I I LU75 
6992.489 14297.151 425 Ge I HU64 7052.159 14176.18 5L Ce 11 VE72 
6992.580 14296.96 12 Te I M075 7052.159 14176.18 5L Cel VEn 
6993.429 14295.230 0.06 6L Gdl BL71 7052.889 14174.712 8 Ar I HU73 
6993.896 14294.27 0.01 3 Fe LI76 7052.992 14174.505 0.06 7L Sm BL69 
6994.33 14293.388 0.10 3L Nd II BL70 7053.33 14173.8 11 CII RA69 
6994.824 14292.38 0.0] 14 Fe LI76 7053.40 14173.69 2 Se 1 M074 
6994.91 14292.20 68 B Btl? TE63 7055.672 14169.120 0.08 7L Gd] BL71 
6994.97 14292.1 73 CII RA69 7055.896 14168.671 7L Thl GI74 
6995.51 14290.98 68 B Bn? TE63 7056.937 14166.58 I 4L Cel VE72 
6997.448 14287.02 200 I 1 LU75 7058.08 14164.28 

I 
0.02 270 Zn TA76 

0997.537 14280.837 0.05 7 L Gd} BL71 

I 

7058.31 14163.82 I Hi (;U70 
6998.25 14285.39 Hf I G070 7058.34 14163.765 0.07 4L Nd n BL70 
6998.385 14285.11 0.01 24 Fe LI76 7058.71 14]63.0 1 C] RA69 
6999.030 14283.79 3L Ce VE72 7059.972 14160.491 7L Tb} KL70 
7000.403 14200.988 0.08 4L Cd I BL71 7062.080 14166.264 ~O K£l KA69 

7003.329 14275.02 3 Se M074 7062.577 ]4155.268 0.10 3L GdI BL71 
7003.59 14274.490 0.07 5L Nd n BL70 7062.60 14155.222 0.10 3L Nd r? BL70 
7004.80 14272.02 36 I J LU75 

11 
7062.60 14155.222 0.10 3L Nd I? BL70 

70056RQ 14.270. ?l.Q 0.10 7 L Cd i BL71 II 7062.868 14154.68 .3 Sa I M071 

7009.748 14261.950 0.12 4L SmJ BL69 
II 

7064.15 14152.]2 Hf . G070 
7009.902 14261.64 8 CmI C076 7064.338 14151.74 4L Cel VE72 
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Section lI. Wavenumber Table (Finding List)·-C.ontinued 

Vacuum Air 6.u Intensity Vacuum Air Au Intensity I 
wavenumber wavelength and Spectrum Reference wavenumber wavelength and Spectrum Reference 

u(cm- l ) A(A) (em-I) character u(cm- 1) A(A) (em-I) character 

7067.387 14145.63 7 Se M074 7130.209 14021.001 0.12 4L Sm II BL69 
7068.981 14142.444 1250 I Xel HU73 7130.9Il 14019.620 0.01 30 S I JA67 
7070.320 14139.77 2 Tel M075 7131.386 14018.69 6 Cm I? C076 
7071.80 14136.81 1 I I LU75 7131.386 14018.69 6 Cm I? C076 
7071.93 14136.55 0.20 2L Tml CA69 7134.064 14013.425 0.08 4L Gdl BL71 
7073.33 14133.76 Hf G070 7134.16 14013.236 0.15 3L Ndl BL70 
7074.368 14131.675 0.10 3L Cdl BL71 7134.532 14012.505 0.02 1 S1 JA67 
7075.22 14129.97 0.05 20 Zr TA76 7137.178 14007.31 0.01 10 Fe Ll76 
7075.31 14129.8 14 CII RA69 7137.50 14006.68 0.02 82 Zr] TA76 
7076.172 14128.073 50 Xe] HU73 7138.66 14004.40 0.02 80 Zr TA76 
7077.229 14125.96 6 I I LU75 

I 
7139.51 14002.74 Hfl G070 

7078.946 14122.54 3 Te I M075· 7140.095 14001.588 0.05 7L Gdl BL71 
7078.99 14122.4 4 CII RA69 7142.61 13996.66 0.20 1 L Tm II CA69 
7079.76 14120.91 0.05 5 Zr TA76 7143.538 13994.84 4L Ce II? VE72 
7080.012 14120.41 3L Ce]? VE72 7143.538 13994.84 4L Cel? VE72 
7080.012 14120.41 3L Cel? VE72 7143.71 13994.50 0.20 2L Tm II CA69 
7081.200 14118.04 2 Se M074 7144.575 13992.808 30 All HU73 
708l.874 14116.697 425 Ce I HU64 7146.220 13989.59 30 Tel M075 
7082.456 14115.54 2 Se M074 7149.279 13983.60 28 Se] M074 
7084.31 14111.84 Hf G070 7149.42 13983.3 4 Cl RA69 
7086.00 14108.48 2 Se M074 7150.032 13982.130 4 Ce III? Ll72 
7086.92 14106.64 0.02 55 Zr] TA76 I 7150.032 13982.]30 4 Ce III? Ll72 
7086.94 14106.61 0.25 1 L }n VE69 7152.07 13978.] 120 CII RA69 
7087.44 14105.61 0.05 6L Tm] CA69 7153.202 13975.932 4L Thl GI74 
7087.484 14105.52 2 Se] M074 7153.413 13975.520 150 B Krl? KA69 
7088.100 14104.297 140 Kn KA69 7153.418 13975.51 4L Ce n VE72 
7088.960 14102.59 7 Cml C076 7153.82 13974.725 0.10 3L Nd BL70 
7089.558 14101.396 3L Th] GI74 7154.177 13974.027 150 B Kr]? KA69 
7090.0Sl 14100.416 0.05 7L Cdl BL71 7154.96 13972.50 0.05 4L Tml CA69 
7092.182 14096.18 0.01 La III J071 7154.97 13972.5 1 CII RA69 
7093.460 14093.640 2000 Art HU73 7155.48 13971.48 Hf G070 
7093.575 14093.41 5 Se I M074 7155.486 13971.472 0.15 3L Sm n BL69 
7094.07 14092.428 0.15 3L Nd BL70 7155.57 13971.31 0.20 275 Zrt TA76 
7094.22 14092.13 0.25 1 L Tm] CA69 7156.10 13970.27 0.20 1 L I I? VE69 
7095.168 14090.246 7L Th I GI74 7156.10 13970.27 0.20 1 L I]? VE69 
7097.016 14086.577 80 B Kr I? KA69 I 7158.58 13965.43 Hf G070 
7098.133 14084.362 80 B Kr I? KA69 I 7158.590 13965.413 -0.06 6L Gd 1 BL71 
7098.98 14082.68 Hf G070 7159.244 13964.14 9 Cm) C076 
7100.1:::;4 14000.:):::;3 0.10 3L Gd 1 DL71 7159.35 13963.931 0.07 :::;L Nd n DL70 
7100.423 14079.818 5L ThI G174 7160.51 13961.67 0.20 1 L Tm II CA69 
7101.08 14078.51 10 Bll TE63 7160.62 13961.5 19 Cl I RA69 
7102.859 14074.99 3L Ce 11 VE72 7162.255 13958.27 140 I I LU75 
7l0g.67 14073.g9 O.O? g Si 1 LI6.5 7163.00 H9S6.B 2 ell RA69 
7104.10] 14072.53 144 Te) M075 7164.000 13954.87 4 CmI C076 
7104.842 14071.06 7 Se] M074 7164.42 13954.05 Hf) G070 
7]05.003 ]4070.742 5L Th II GI74 7166.22 13950.55 300 Hg) HU53 
7105.]97 14070.359 0.12 4L Sm II BL69 7170.01 13943.170 0.10 3L Nd BL70 
7105.277 14070.200 3L Th G174 7170.730 13941. 77 2 Se M074 
7106~211 14068.35 4L Ce VE72 7173.320 13936.736 5L Th I GI74 
7107.577 14065.646 0.08 7L Gdl BL71 7173.573 13936.244 0.06 6L Gd] BL71 
7108.348 14064.122 0.08 4L Gd) BL71 7175.26 13933.0 15 C1I RA69 
7109.425 } 4061.991 2 Ar I HU73 7176.668 13930.234 3L Th] GI74 
7110.60 14059.67 1 I LU75 7178.551 13926.58 3L Ce n? VE72 
7111.383 14058.12 8 Te) M075 7178.551 13926.58 3L Cel? VE72 
7111.564 14057.76 17 Se 1 M074 7178.85 13926.00 0.10 3L Tml CA69 
7113.43 14054.07 0.20 IL Tml CA69 7179.414 139:l4.9U7 U.06 6L Gdl BL71 
7115.117 14050.74] 5 Xel HU73 i 7179.68 13924.40 HE] G070 
7117.692 14045.657 550 Krt KA69 7179.92 13923.9 20 C1 I RA69 
7121.220 14038.70 0.02 Zn I J068 7182.145 13919.611 15 Xel HU73 
7122.039 14037.09 217 Te I M075 7185.795 13912.54 6 Se M074 
7126.367 14028.560 4L Thl G174 7186.55 13911.1 2 CII RA69 
7126.547 14028.205 3L Th II GI74 7186.820 13910.556 1200 I An HU73 
7126.94 14027.43 0.02 7W Zr TA76 

i 
7187.901 13908.47 9 Cm] C076 

7127.13 14027.04 Hi' G070 7188.412 13907.476 100 Arl HU73 
7127.308 14026.71 42 Te] M075 7188.429 13907.44 0.01 1 Fe] LI76 
7127.360 14026.605 5L Thl GI74 7189.078 13906.188 0.12 4L Sm II BL69 
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Section II. Wnenumber Table (Finding List) -(:ontinued 

Vacuum Air I::.u Intensity Vacuum Air 6.u Intensity 
wavenumber wavelength and Spectrum Reference wavenumber wavelength and Spectrum Reference 

u(cm- I) A(A) (em-I) character u(cm- I) A(A) (em-I) character 

7189.955 13904.491 6L Th I GI74 7259.75 13770.81 0.15 3L Tml CA69 
7190.951 13902.570 .0.01 6 Ce III LI72 7262.67 13765.29 0.02 I C I 1065 
7193.733 13897.19 0.01 10 Fe LI76 7263.311 13764.062 6 Kn KA69 
7194.642 13895.433 3L Thn GI74 7266.07 13758.83 0.01 CSI 1061 
7195.141 13894.47 0.01 La III 1071 7267.622 13755.90 0.01 6 Fe LI76 
7195.85 13893.1 110 Cl I RA69 7267.93 13755.32 0.15 3L Tml CA69 
7198.84 13887.33 0.05 7L TmI CA69 7268.61 13754.02 9 Gel HU64 
7199.115 13886.800 0.07 5L Cdl BL71 7271.04 13749.43 Hf G070 
7199.256 13886.527 4L Thl GI74 7271. 71 13748.17 18 Gel HU64 
7199.97 13885.1 7 CII RA69 7272.282 13747.083 0.12 4L Sm BL69 
7200.130 13884.842 0.06 5L Cdl BL71 7272.53 13746.61 0.02 15 Zr I TA76 
7202.45 13880.37 Hft . G070 7273.66 13744.48 0.05 2 Zr TA76 
7206.944 13871.715 0.08 4L CdI BL71 7273.95 13743.93 0.02 3 CI 1065 
7207.27 13871.09 55 Gel HU64 7273.983 13743.868 0.08 4L Gd1? BL71 
7208.40 13868.91 26 I 1 LU75 7273.983 13743.868 0.08 4L Gdl? BL71 
7208.827 13868.09 8 Cml C076 I 7275.05 13741.86 0.02 1 CI 1065 
7209.395 13866.998 50 B An? HU73 7275.979 13740.098 0.08 4L Gdl BL71 
7209.708 13866.396 50 B An? HU73 7276.054 13739.956 5L ThI GI74 
7211.31 13863.3 13 Cl I RA69 7276.639 13738.851 600 I Kn KA69 
7212.692 13860.660 0.05 7L Cd I? BL71 7276.781 13738.583 3L ThI GI74 
7212.692 13860.660 0.05 7L Cd I? BL71 ; 7280.060 13732.396 0.12 4L Smn BL69 
7213.98 13858.185 0.10 3L Nd BL70 7280.55 13731.47 Hf G070 
7217.034 13852.32 1 II LU75 7283.31 13726.27 0.02 16 Zr I TA76 
7218.822 13848.889 0.05 7L CdI BL71 7283.62 13725.68 0.20 1 L TmI CA69 
7219.30 13847.97 0.25 1 L Tml CA69 I 7283.65 13725.628 0.07 7L Nd1 BL7D 
7223.367 13840.18 9 Cml C076 7284.260 13724.477 275 Ge 1 HU64 
7224.456 13838.09 3 Cml C076 7287.393 13718.577 10000 I An HU73 
7224.72 13837.6 125 Cl I RA69 7287.788 13717.84 3 Cml C076 
7226.84 13833.52 0.02 58 Zn TA7~ 7289.423 ]3714.76 7 Cml C076 
7227.04 13833.14 750 BrI TE63 7289.43 13714.74 0.05 5L Tml CA69 
7227.740 13831.803 0.01 240 S I JA67 7290.447 13712.83 4L Ce II VE72 
7229.521 13828.394 200B Ar I? HU73 7291.23 13711.36 0.02 5 SiJ LI65 
7229.559 13828.321 200 B ArI? HU73 7291.401 13711.036 200 Kn KA69 
7229.90 13827.7 9 CI RAtl9 7?QLQ? 1:\710.1 ? ClI RA69 
7230.921 13825.717 300 An HU73 7294.02 13706.1 5 ClI RA69 
7231.57 13824.48 0.02 5L In I J067 7294.39 13705.41 0.02 1 CI J065 
7232.57 13822.56 9B BrI? TE63 I 7295.169 13703.96 3 CmI C076 
7232.83 13822.07 9B BrI? TE63 I 7297.695 13699.211 3L Thn GI74 
7232.89 13821.95 9B BrI? TE63 7298.44 13697.81 0.02 6 CI J065 
7233.01 13821. 7 525 ClI RA69 7300.55 13693.85 0.02 8 Sil LI65 
7236.324 13815.39 0.01 2 Fe LI76 7301.20 13692.63 Hf G070 
7236.839 13814.410 10 Xe 1 HU73 7301.79 13691.53 0.25 I L Tm CA69 
7238.374 13811.481 4L Th II ·GI74 7304.73 13686.03 0.02 14 NI ER61 
7239.96 13808.45 23 B BrI? TE63 I 7304.750 13685.98 0.02 Zn I J068 
7240.10 13808.19 23 B BrI? TE63 7304.887 13685.72 46 I I LU75 
7240.664 13807.12 4 Cm C076 7304.938 13685.63 7 Se M074 
7240.882 13800.70 3 Se M074 7306.266 13683.14 0.02 Zn I JOO8 
7242.92 13802.8 11 CII RA69 

! 
7307.01 13681. 75 0.25 1 L Tmu CA69 

7244.354 13800.080 3 KrI KA69 7308.50 13678.96 1 I I LU75 
7245.405 13798.08 8 CmJ C076 7308.718 13678.549 50001 An HUn 
7215.618 13797.616 0.01 160 S J JA67 7310.44 13675.33 HE G070 
7248.376 13792.422 5L Thl GI74 7311.08 13674.13 300 BrI TE63 
7248.39 13792.4 0.02 Zn I 1068 7311.42 13673.51 600 Hgi HU53 
7249.851 13789.62 3 Se M074 7314.04 13668.60 0.02 65 NJ ER61 
7249.855 1~78Q.tll 0.02 Zn 1 106R 7.~14.3fi l.~tiAA.02 0.2fi 1 1. Tml CA69 
7249.903 13789.52 9 CmI I C076 

I 

7314.366 13667.99 0.01 7 Fe I LI76 
7249.96 13789.41 Hf G070 7314.7] 13667.35 0.02 3 Si I LI65 
7252.231 13785.09 0.02 ZnJ 1068 7314.82 13667.14 0.25 1 L Tml CA69 
7254.379 13781.01 4L Ce II VE72 7315.91 13665.]03 0.07 6L Nd BL70 
7255.481 13778.916 6L Th II G174 7315.960 13665.01 0.01 Rb I J061 
7255.60 13778.69 1 I J LU75 7316.03 13664:88 0.25 1 L Tml CA69 
7256.724 13776.556 0.01 145 S I JA67 7316.177 13664.604 3L Thll GI74 
7257.783 13774.55 4 Tel M075 

I 

7316.68 13663.67 0.25 1 L Tmn CA69 
7257.85 13774.42 22 I I LU75 7317.250 13662.60 3L CeJ VE72 
7257.889 13774.344 0.08 6L Gd I BL7l 7318.620 13660.04 16 Se I M074 
7258.87 13772.5 50 ClI RA69 7319.293 13658.78 8B Ar I? HU73 
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.- Section II. Wavenumber Table (Finding List) -Continut>d 

Vacuum I Air au Intensity I Vacuum Air au Intensity 
wavenumber wavel~ngth and Spectrum Reference wavenumber wavelength and Spectrum Reference 

u(cm- I) i !..(A) (em-I) character u(cm- I) !..(A) (em-I) character 

7319.493 13658.41 I 8B Ar I? HU73 7369.536 13565.665 7L Thl GI74 

7319.504 13658.393 800 Kn KA69 7369.874 13565.04 0.01 17 Fe Ll76 

7320.006 13657.46 3 Se M074 7371.85 13561.408 0.05 5L Nd II BL70 
7320.221 13657.055 2000 I Xel HU73 7372.80 13559.66 0.02 12 C I J065 
7322.505 13652.795 6 An HU73 7373.838 13557.75 0.02 4 Lil J059 
7323.13 13651.63 0.02 60 NI ER61 7375.850 13554.052 0.07 5L Gd I BL71 
7324.14 13649.74 0.02 58 NI ER61 7376.780 13552.34 5 Se I M074 
7325.289 13647.606 5L Thl GI74 7377.98 13550.14 0.07 4L Tml CA69 
7326.811 13644.77 9 Cml C076 7379.696 13546.99 0.01 5 Fe I Ll76 
7328.610 13641.423 0.15 3L Sm II BL69 7380.466 13545.58 5 Se} M074 
7328.76 13641.1 3 CI RA69 7380.99 13544.61 0.02 65 NI ER61 
7331.266 13636.48 0.02 

I 
Zn I J068 7381.213 13544.205 500 An HU73 

7331.490 13636.063 5t Thn GI74 7381.242 13544.15.2 250 Xel HD73 
7332.481 13634.220 2400 I Krl KA69 7382.27 13542.27 0.10 3L Tm I CA69 
7333.192 13632.899 0.15 3L Sm BL69 7382.406 13542.02 6 Cml C076 
7333.71 13631.94 0.02 4 Si I LI65 7383.097 13540.748 3L Thl GI74 
7334.916 13629.70 3 Cm·J C076 7386.317 13534.847 425 Gel HU64 
7335.446 13628.71 26 Se I M074 7386.43 13534.64 0.02 60 NJ ER61 
7336.51 13626.73 0.25 1 t Tm CA69 7387.74 13532.24 0.05 75 Zn TA76 
7336.842 13626.116 4t Th II GI74 7389.70 13528.65 1 I I LU75 
7337.88 13624.18 0.02- 350 NI ER61 7390.058 13527.995 0.06 6L Gd 1 BL7] 
7337.901 13624.15 3t Ce II VE72 7393.51 13521.68 0.20 1 L Tml CA69 
7338.704 13622.659 7500 I An HU73 7394.6] 13519.67 0.02 75 Zr TA76 
7338.835 13622.415 1000 I KrI KA69 7395.443 13518.143 6L Thl GI74 
7339.03 13622.05 0.25 1 t Trn CA69 7395.580 13517.894 0.15 3t Sm Bt69 
7340.49 13619.35 22 B Gel? HU64 7397.171 13514.985 0.06 6L Gdl BL71 
7340.49 13619.35 22 B Gel? HU64 7398.48 13512.6 Ph I AN68 
7342.53 13615.56 0.02 35 NI ER61 7401.670 13506.77 4L Ce II VE72 
7346.07 13609.00 0.25 1 t Trn I CA69 7402.32 13505.58 40 Hgl HU53 
7349.54 13602.57 0.01 CSI J061 7403.085 13504.190 9500 I An HU73 
7349.55 13602.556 0.10 3t Nd II BL70 7404.14 13502.27 0.02 20 C I J065 
7349.70 13602.2 11 ell RA69 7404.833 13501.00] 4L Th 1 GI74 
7349.71 13602.27 0.02 190 NI ER61 7405.708 13499.406 1200 An HU73 
7350.535 13600.64 0.01 2 Fe) LI76 7406.32 13490.3 160 CI) RA69 
7351.092 13599.702 3L Thl Gl74 7406.3!) 13498.2 Ph 1 AN68 
7.351.292 13599.333 1500 I An HU73 7406.75 13497.51 1 I I LU75 
7351.688 13598.599 3L Thl GI74 7406.95 13497.14 0.02 10 Zr TA76 
7::\52.7Q Hl5Qfi.5fi 0.0? ~? 7r I TA76 7407.95 13495.3 Ph 1 AN6S 
7354.072 13594.191 0.08 4t Cd} BL71 7408.099 13495.05 0.01 3 Fe I LI76 
7354.587 13593.240 0.10 3L Gdl BL71 7408.983 13493.439 4L Th GI74 
7356.335 13590.01 9 Crn I C076 7409.62 13492.28 200 Ge I HU64 
7356.999 13588.783 4L Thl GI74 7410.697 13490.32 2 Se I M074 
7357.12 13588.55 0.02 115 NI ER61 7413.502 13485.214 0.10 5L Sm II BL69 
7357.25 13588.31 0.01 Cs I J061 7413.69 13484.87 9 BTl TE63 
7357.57 13587.73 0.02 200 NI ER61 7414.002 13484.304 3L ThI GI74 
7357.70 13587.49 0.25 1 L TmI CA69 7414.357 13483.659 3L Th GI74 
7358.393 13586.209 0.10 3t GdJ BL71 7414.835 13482.79 6 Cm I? C076 
7358.50 13586.0 6 CII RA69 7414.835 13482.79 6 Cm I? C076 
7359.33 13584.48 30 Bn TE63 7416.071 13480.55 9 Crn I C076 
7361.03 13581.35 0.02 5 C I 1065 7416.45 13479.85 5 I I LU75 
7301.04 13581.33 0.02 1200 NI ER61 7416.942 13478.959 0.07 5L Gd 1 BL71 
7361.768 13579.98 4 Te M075 7417.137 13478.610 3 Ce III LI72 
7362.077 13579.410 4L Thl GI74 7419.402 13474.49 3L Ce II VE72 
7362.60 13578.5 28 Cl RA69 7420.478 i3472.54 0.01 1 Fe I L176 
7362.604 13578.439 0.10 3L Cd) BL71 7421.11 13471.39 0.25 1 L Tnll CA69 
7362.83 13578.02 0.20 1 L Tm CA69 7421.578 13470.54 3L Ce II VE72 
7364.68 13574.6] 0.05 4L Tm} CA69 7421.89 13470.0 9 ClI RA69 
7365.218 13573.618 750 ArJ HU73 7422.608 13468.67 3L Ce VE72 
7365.976 ]3572_223 002 41. Cdl RL71 7422_77 13462.32 30 He; I HUS3 
7366.512 13571.23 6 Se I M074 7422.831 13468.267 0.1.0 3t GdI BL71 
7366.74 13570.81 0.05 25 Zr TA76 7423.909 13466.31 2 Se M074 
7366.959 13570.411 3L Th I GI74 7424.56 13465.1 2 Cli RA69 
7367.06 13570.225 0.10 

155~L 
Nd n BL70 7424.89 13464.53 0.02 185 NI ER61 

7367.07 13570.21 HgI HU53 7427.310 13460.143 3L Th II GI74 
7367.34 13569.71 0.20 1 L TmI CA69 7429.015 13457.055 0.10 3L GdI Bt71 
7367.64 13569.16 0.05 9 Zr I TA76 I 7430.669 13454.06 3L Ce VE72 

J. Phys. Chem. Ref. Data, Vol. 7, No. I, 1978 



ATOMIC SPECTRAL LINES 49 

Section II. Wavenumber Table (Finding List) -Continued 

Vacuum Air 
flu Ilntmit

y I 'I Vacuum Air ! D..a- Intmi" II 
wavenumber wavelength and Spectrum Reference wavenumber wavel~ngth I and' Spectrum I Reference 

CT(cm- 1) A(it) (em -1) I character I CT(cm- 1) "-(A) (cm- 1) character I 

74..~1.4Ii 13452.62 300 Yb n ME67 7485.566 13355.392 0.05 7L Gd I BL71 
7433.355 13449.197 4L ThI GI74 7485.791 13354.99 3L Ce I VE72 
7433.95 13448.12 0.02 21 NI ER61 7486.379 13353.94 6L Ce II VE72 
7434.152 13447.755 4L Thl GI74 7487.360 13352.19 0.01 6 Fe LI76 
7434.448 13447.22 6L Ce II VE72 7487.403 13352.11 2 Se M074 
7435.340 13445.607 0.05 7L CdI BL7l 7488.74 13349.73 36 Bn TE63 
7436.270 13443.925 4L Th I CI74 7489.747 13347.935 0.01 7 5.1 JA67 
7436.469 13443.57 0.01 RbI J061 7491.606 13344.63 9 CmI C076 
7436.889 13442.81 0.01 RbI 1061 7492.09 13343.8 550 CII RA69 
7437.546 13441.62 7 Cm C076 7492.55 13342.942 0.07 5L Nd BL70 
7438.119 13440.583 4L Th I CI74 7493.367 13341.488 0.01 8 S I JA67 
7438.58{) 13439.75 5 Se I M074 I 7493.78 13340.75 0.05 2 Hf C070 
7441.'701 13434.114 0.08 6L Sm BL69 7493.95 13340.45 0.02 10 Hf I G070 
7442.134 13433.332 3L ThI GI74 7494.950 13338.67 4L Ce n VE72 
7444.00 13429.% 0.02 9L In I J067 7495.47i 13337.74 3 CmI C076 
7444.20 13429.61 0.02 670 NI ER61 7496.050 13336.712 3L ThI GI74 
7444.24 13429.53 0.02 310 Zrr TA76 7497.28 13334.524 0.07 5L NdI BL70 
7445.568 13427.136 3L Th II GI74 I 7497.416 13384.29 >1 emI C076 
7445.62 13427.04 0.05 430 Hf G070 7498.774 13331.868 75 Xe I HU73 
7445.695 13426.907 3L ThI GI74 7499.723 13330.180 25 B Ar I? HUn 
7445.89 13426.57 

I 
70 HgI HU53 7499.761 13330.112 25 B Ar I? HU73 

7446.24 13425.93 0.20 2L Tmn CA69 i 7500.93 13328.04 10 Br I TE63 
7446.475 13425.501 0.10 3L G<il BL71 7502.26 13325.67 0.02 3 Si I LI6~ 
7447.13 13424.32 0.01 Cs I J061 7503.435 13323.586 0.15 3L Sm II BL69 
7448.812 13421.289 2 ArI HU73 7504.17 13322.28 0.05 5L TmI CA69 
7449.59 13419.9 90 CII RA69 7506.848 13317~528 20 An HU73 
7449.763 13419.576 4L ThI GI74 7507.129 13317.03 3L Ce VE72 
7450.275 13418.65 5 Te I M075 7507.357 13316.63 483 Te I M075 
7453.17 13413.44- 0.20 1 L Tmn CA69 7507.90 13315.67 0.05 1 HIr C070 
7453.89 13412.14 0.05 2 Hf G07() 7509.283 13313.209 5500 I An HU73 
7454.09 13411. 786 0.10 3L Nd II BL70 i 7511.64 13309.04 0.02 5 Si I LI65 
7455.08 13410.01 0.05 5L TmI CA69 7512.102 13308.213 0.05 7L Gd I BL71 
7455.99 13408.37 0.10 5 Zn TA76 7514.291 13304.337 5 Kn KA69 
7456."53 13407.40 0.05 30 U I TA76 7514.57 13303.84 0.05 4L TmI CA69 
7456.981 13406.586 2500 B An? HU73 

I 
7515.435 13302.312 225 Arl HU73 

7457.022 13406.513 2500 B Ar I? Hun 7516.289 13300.80 6L Ce II VE72 
7457.895 13404.943 4L ThI GI74 7518.99 13296.0 310 CI I RA69 
7460.239 13400.73 10 Se I M074 7522.490 13289.84 9 CmI C076 
7460.04 13399.65 0.20 2 H£ G070 7523.627 13287.83 0.01 7 Fe I LI76 
7462.26 13397.09 0.01 KI J061 7523.77 13287.58 0.02 9 Si r LI65 
7462.85 133%.0 95 CII RA69 7524.195 13286.82 0.01 2 Fe I LI76 
7463.046 13395.691 4L Thn GI74 7525.347 13284.79 3L Cel VE72 
7464.92 ]~.!\99. .~3 9.0 Rr 1 1'F.f.:l 7'!;?7.nR B9.Hl.4.,!;:\ 4T. 1'h I C:T74-
7465.036 13392.12 0.01 10 Fe LI76 7527.720 13280.603 0.05 7L CdI? BL71 
7466.531 13389.44 0.01 3 Fe LI76 7527.720 13280.603 0.05 7L Cd}? BL71 
7467.31 13388.042 0.10 3L Nd II BL70 7527.92 13280.250 0.05 5L Nd II BL70 
7467.642 13387.45 15 I I LU75 7528.028 13280.06 3L Cel VE72 
7468.753 13385.46 20 Se I M074 7529.512 13277.44 1 I I LU7S 
7469.557 13384.015 0.10 3L Cd I BL71 

I 
7530.01 13276.56 0.20 1 L Tm CA69 

7469.60 13383.94 0.20 1 L Tmn CA69 7530.698 13275.351 5L Th I GI74 
7470.42 13382.5 30 C1 I RA69 

I 
7531.02 13274.78 0.05 4L Tmr CA69 

7470.562 13382.214 4L Th I CI74 7532.111 13272.86 3L Ce n? VE72 
7471.75 13380.09 0.05 6L TmI CA69 7532.111 13272.86 3L Cel? VE72 
7471.882 13379.85 3L Cell VE72 7532.239 13272.635 6000 I An HU73 
7472.89 13378.0 33 CII RA69 7533.600 13270.237 0.08 6L Sm II BL69 
7471.Y9 l;s;sn.M(j U.U1 KI J061 7533.730 13270.008 0.10 3L Gd I BL71 
7475.229 13373.859 3L Th GI74 7537.173 13263.95 8 CmI C076 
7475.691 13373.033 0.07 6L GdI BL7l 7538.998 13260.74 0.01 2 Fe! LI76 
7476.2 13372.1 0.70 10 Lu I B056 7539.83 13259.273 0.10 3L Nd BL70 
7478.062 13368.792 6L ThI CI74 7540.452 13258.18 9 Cm! C076 
7478.998 13367.12 3L Cel VE72 7541.076 13257.081 3L ThI GI74 
7479.003 13367.110 8500 I All HU7B 7542.141 13255.21 4L Ce I VE72 
7479.173 13366.806 0.08 7L Gd I BL71 7542.489 13254.60 7 Se M074 
7482.03 1.3361. 70 SS Ce I HUM 7542.907 13253.&63 5 L ThI CI74 
7482.491 13360.88 I 5L Ce VE72 7543.188 13253.37 5~ Ce I VE72 I 
7484.79 13356.77 0.05 I 5 Hf G070 I 7544.332 13251.36 3L Ce I VE72 
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Section II. Wavenumber Table (Finding List)-Continued 

Vacuum Air ll.u Intensity Vacuum Air ll.u Intensity 
wavenumber wavelength and Spectrum Reference wavenumber wavelength and Spectrum Reference 

u(cm- l ) A(A) (em-I) character u(cm- l ) A(A) (em-I) character 

7545.06 13250.082 0.10 3L Ndl BL70 7603.13 13148.88 0.05 125 U Zr TA76 

7545.86 13248.677 0.10 3L Nd BL70 7604.852 13145.904 7L ThII GI74 

7546.385 13247.75 1577 Te I M075 7605.777 13144.31 3 Cml C076 

7546.399 13247.730 4L Th] GI74 7611.195 13134.95 24 Cal RI68 

7548.535 13243.981 12 AT] HU73 7613.897 13130.287 6 Ar] HU73 

7548.62 13243.8 350 Cl I RA69 7614.26 13129.7 100 CII RA69 

7550.250 13240.974 0.15 3L SmII BL69 7615.268 13127.923 5L Thl GI74 

7550.951 13239.744 4L Th] GI74 7615.470 13127.576 0.06 7L Sm] BL69 

7552.993 13236.164 3L Th] GI74 7617.78 13123.60 0.10 9 Hf G070 

7553.563 13235.17 0.01 Rb] J061 7617.863 13123.452 0.08 6L Sm BL69 

7553.84 13234.67 0.10 3 Hf] G070 7617.888 13123.41 0.01 15 L All ER63 

7555.308 13232.109 0.08 4L Cd ] BL71 7618.36 13122.6 16 CII RA69 

7556.000 13230.897 1200 AT] HU73 7618.48 13122.39 0.05 5U Zr TA76 
7557.029 13229.10 8 Cm )? C076 7620.34 13119.19 0.25 1 L I VE69 

7557.029 13229.10 8 Cm I? C076 7620.599 13118.74 3L Ce J VE72 

7557.565 13228.16 2 Se M074 7620.875 13118.27 40 1 I LU75 

7557.595 13228.104 2500 1 AT] HU73 7621.30 13117.53 0.25 1 L 1 VE69 

755S.90 13225.8 ? rl RAM 7621.34 13117.47 42 Gel HU64 
7560.292 13223.385 3L Th II GI74 7622.057 13116.23 3L Ce II VE72 

7560.85 13222.42 0.10 190 Hf G070 7624.37 13112.25 30 Gel HU64 

7562.663 13219.241 700 NeJ HU73 7625.664 13110.027 0.06 6L GdI BL71 

7563.85 13217.17 1700 BT] TE63 7626.195 13109.113 1 An HU73 
7565.667 13213.991 3000 AT] HU73· 7626.82 13108.04 0.10 3L TmII CA69 

7565.706 13213.923 0.08 7L Cd I BL71 7626.85 13108.0 4 CI] RA69 

7566.00 13213.4 7 ell RA69 7627.069 13107.612 2350 Ge] HU64 

7566.389 13212.73 4L Ce II VE72 7627.357 13107.116 2 An HU73 

7566.533 13212.48 10 Se] M074 7627.735 13106.47 7 Cm] C076 

7567.585 13210.641 10 KrJ KA69 7629.066 13104.18 400 Te] M075 

7567.98 13209.95 60 Hg] HU53 7630.31 13102.05 0.02 3 Si I LI65 

7568.93 13208.3 20 CI] RA69 7630.761 13101.27 3L Ce VE72 

7570.652 13205.290 6L Th] GI74 7631.17 13100.57 0.05 7L Tm] CA69 
7571.709 13203.45 7 CmI C076 7632.138 13098.91 0.01 2 Fe I LI76 
7573.445 13200.42 7 CmI C076 7632.91 13097.58 0.10 3L TmI CA69 

7575.36 13197.08 0.02 50 ZT] TA76 7633.665 13096.286 0.10 3L Gd I BL71 
7575.632 13196.61 0.02 Zn I J068 7634.34 13095.1 49 CII RA69 
7576.659 13194.82 3L Ce II VE72 7636.77 13090.96 0.15 2L TmI CA69 
7577.310 13193.687 0.08 6L SmII BL69 7637.73 13089.3 3 CI RA69 
7579.20 13190.40 I 1] LU75 7637.93 13088.973 0.07 6L Nd] BL70 
7581.95 13185.61 2 1 I LU75 7637.990 13088.87 6L Ce II VE72 
7582.22 13185.14 0.17 2L Tm CA69 7639.409 13086.44 21 Ca] RI68 
7582.300 13185.004 0.06 7L SmII BL69 7643.339 13079.71 3L Ce II VE72 
7582.911 13183.941 3L Th] GI74 7644.353 13077.975 0.05 7L Gd I BL71 
7583.002 13183.783 3L Th] GI74 7644.61 13077.535 0.05 6L Nd BL70 
7583.70 13182.6 8 eIJ RA69 7644.976 13076.91 0.01 14 LB OJ IS68 
7584.419 13181.32 3L Ce JJ VE72 7645.837 13075.44 2 Se M074 
7584.890 13180.502 0.06 7L Sm II BL69 7646.50 13074.31 0.05 570 Hf I G070 
7585.92 13178.71 0.02 12 Zr TA76 7647.225 13073.064 0.10 3L Gd] BL71 
7586.669 13177.412 llOOI KT] KA69. 7648.529 13070.834 6L Th] GI74 
7586.94 13176.94 0.02 IS Zr TA76 7648.98 13070.06 15 Ce I HU64 
7586.96 13176.90 0.02 11 Si I LI65 7649.369 13069.399 3L Thl GI74 
7587.926 13175.23 6 Cml C076 7649.582 13069.036 0.06 6L Cdl? BL71 
n>HH.14Y 13174.84 4 Se I M074 7649.582 13069.036 0.06 6L Gd]? BL71 

7589.371 13172.72 3L Ce] VE72 7651.10 13066.443 0.05 6L Nd] BL70 
7591.71 13168.9 13 CI RA69 7651.724 13065.377 0.15 3L Sm BL69 
7592.219 13167.78 18 Cal RI68 7652.44 13064.15 110 BT] TE63 
7593.757 13165.11 0.02 24 L OJ EI63 7652.704 13063.71 6 Cm] C076 
7593.905 13164.85 0.02 26 L 0] EI63 7653.28 13062.7 5 CI RA69 
7594.461 13163.89 0.02 25 L 0] EI63 7653.66 13062.07 0.25 I L TmII CA69 
7596.200 13160.877 0.10 3L CdI BL71 7653.79 . 13061.84 8 Ca I HU51 
7600.260 13153.847 4 AT] HU73 7654.28 13061.01 0.15 2L Tm] CA69 
7601.654 13151.440 4 Ce III LI72 7654.347 13060.90 8 I Cml C076 
7602.047 13150.76 0.01 14 L Al] ER63 7655.05 13059.7 4 CII RA69 
7602.142 13150.59 0.02 Zn I J068 7656.123 13057.87 

I 

17 Cal RI68 
7602.66 13149.69 0.02 85 Zr TA76 7656.34 13057.50 0.02 5L Ca] 

I 

J067 
7602.93 13149.23 0.05 80 Hf G070 7657.284 13055.889 6L Th] G174 
7602.970 13149.16 60 1 ] LU75 7657.837 13054.948 0.06 8L Gd] BL71 
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Section II. Wavenumber Table (finding List) -<:ontinued 

Vacuum ·1 Air !:t.u Intensity Vacuum : Air I !:t.u Intensity 
wavenuJ;rlber ' wavelength and Spectrum Reference wavenumber wavelength !. and Spectrum Reference 

cr(cm- 1) A(A) (em-I) character cr(cm- 1) A(A) (cm- l ) character 

7658.610 13053.63 0.02 Zn 1 J068 7112.670 12962.13 14 St: I M074 
7660.032 13051.206 12 An HU73 7714.047 12959.819 7L Thl GI74 
7660.896 13049.73 6 Se M074 7715.607 12957.199 0.10 3L Gd I BL71 
7661.028 13049.51 3L Ce II? I VE72 7715.81 12956.86 0.02 15 Zrt TA76 
7661.028 13049.51 3L Cel? VE72 7715.929 12956.658 4000 An HU73 
7661.446 13048.797 0.10 3L Cdt BL71 7716.029 12956.49 3L Cel VE72 
7661.79 I 13048.21 38 BrI TE63 7716.480 12955.734 1200 Gel HU64 
7664.612 113043.407 4L Thl GI74 7718.655 12952.082 5L Th I GI74 
7664.681 13043.29 3L Ce J) VE72 7719.360 12950.90 6L Ce n? VE72 
7664.72 13043.22 0.05 6L TmI CA69 7719.360 12950.90 6L Cel? VE72 
7665.41 13042.05 0.02 54 Zrt TA76 7720.57 12948.87 0.20 I L Tm) CA69 
7665.692 13041.57 3L Ce II VE72 7721.137 12947.92 88 Te) M075 
7666.0~ 13041.0 125 CII RA69 7721.941 12946.57 18 Te I M07S 
7669.35 13035.35 0.05 10 U Zrt TA76 7723.311 12944.275 0.10 3L Gd) BL71 
7669.80 13034.6 9 CII RA69 7724.15 12942.87 0.02 30 Hf I G070 
7670.399 13033.57 30 Cal Rl68 7725.471 12940.654 7L Thu GI74 
7671.831 13031.133 3L Th 1 G174 7727.218 12937.73 3L Ce VE72 
7672.65 13029.74 0.20 1 L Tml CA69 7728.709 12935.233 3L Th I GI74 
7673.30 13028.64 150 Gel HU64 7729.289 12934.263 1 Kr I KA69 
7673.426 13028.425 90 Ar) HU73 7729.721 12933.539 5L Thn GI74 
7673.556 13028.204 0.06 

i 
6L Cdl BL71 7729.926 12933.196 750 An HU73 

7674.744 13026.187 6L Th I GI74 7730.170 12932.79 10 Tel M075 
7677.192 13022.035 0.08 4L Gd 1 BL71 7732.43 12929.009 0.10 4L Nd BL70 
7678.04 13020.60 0.20 1 Hf G070 7733.44 12927.32 0.05 70 ZT] TA76 
7678.512 13019.80 6 Cm] C076 7733.749 12926.81 7 CmI C076 
7080.373 13010.040 5L Till! GIN 7734.294 12925.892 3L Th GI74 
7680.468 13016.48 5L Ce II VE72 7734.54 12925.482 0.15 3L Nd] BL70 
7681.866 13014.111 0.15 3L Smn BL69 7734.99 12924.730 0.15 3L Nd BL70 
7682.69 13012.72 0.01 5 S I JA67 7735.61 12923.69 0.20 4W ZT TA76 
7683.22 13011.82 0.05 10 W 2rJ TA76 7737 . .203 1.2921.032 3L Th Gl74 
7684.202 13010.154 3L Thl GI74 7738.241 12919.299 3L Thl G174 
7684.574 13009.525 0.08 6L Smn BL69 7739.630 12916.981 4L Th] GI74 
7685.319 13008.264 2500 Ar] HU73 7741.47 12913.91 0.05 6L Tm II CA69 
7685.431 13008.07 1 I I LU75 7742.26 12912.59 0.02 10 L In I J067 
7685.574 13007.832 5L Thl GI74 7742.394 12912.37 5 Se I M074 
7686.256 13006.68 0.01 4 Fe I L176 7742.607 12912.014 1100 Ne I HU73 
7687.02 13005.39 0.20 1 L Tml CA69 7744.09 12909.54 0.15 3L Tml CA69 
7687.506 13004.57 9 Cm] C076 7744.355 12909.10 25 Ca I RI68 
7687.677 13004.273 4L Th G174 7744.67 12908.6 24 ell RA69 
7689.32 13001.49 0.02 38 ZrJ TA76 7747.880 12903.228 0.06 5L GdI BL71 
7689.362 13001.42 18 Cal RI68 7748.002 12903.024 9 AT I HU73 
7691.086 12998.51 19 Se I M074 7748.784 12901.721 0.01 55 B BI L170 
7692.13 12996.75 0.10 70 Hf G070 7749.26 12YOO.Y 3 C1 .H.A6Y 
7692.606 12995.941 0.08 

! 
4L Gd I BL71 7749.380 12900.730 0.15 3L Sm II? BL69 

7693.440 12994.532 3L Thl GI74 7749.380 12900.730 0.15 3L Sm I? BL69 
7693.612 12994.242 0.07 8L Gdl BL71 7749.722 12900.16 3L Ce II VE72 
7694.970 12991.948 0.05 7L Cd] BL71 7750.500 12898.865 4L ThI GI74 
7695.668 12990.77 0.03 12 L 01 ER68 7751.20 12897.70 1 I I LU75 
7696.894 12988.701 25 ArJ HU73 7751.43 12897.32 0.02 51 N] ER61 
7697.949 12986.920 4L Th] GI74 7751.55 12897.12 48 Br) TE63 
7690.917 12905.200 25 Krl KA69 

I 

7752.149 12896.12 0.01 1 Fe 1 LI76 
7699.154 12984.89 0.01 2 He] LT70 7752.697 12895.21 3L Ce I VE72 
7700.048 12983.38 3L Ce J VE72 7754.43 12892.33 0.10 6U Zr TA76 
7700.85 12982.03 1 I LU75 7754.641 12891.98 6 Se 1 M074 
7701.430 12981.05 31. l.", II VF:7.2 77:;4.76 12891.78 0.10 :; ZT TA76 
7702.20 12979.75 0.02 46 ZrJ TA76 7758.71 12885.21 15 Ca I HU5} 
7703.269 12977.952 2 KrJ KA69 7758.81 12885.05 0.02 4L Ga] J067 
7703.97 12976.8 20 CII RA69 7758.990 12884.75 6L Ce II VE72 
7705.173 12974.75 

I 
40 Tel M075 7759.286 12884.26 8 Tel M075 

7707.29 12971.18 0.05 15 Zr TA76 7759.97 12883.13 0.02 3 Hf G070 
7707.7]8 12970.46 ! 4L Ce 11 VE72 776].994 12879.76 0.01 14 Fe I L176 
7708.19 12969.7 2 CII RA69 7763.36 12877.50 0.25 1 L Tm] CA69 
7708.916 12968.45 0.01 10 Hel LT70 7763.62 12877.067 0.10 3L Nd BL70 
7709.65 12967.21 1 I LV75 7764.983 12874.81 9 Se I M074 
7709.86 12966.86 0.02 580 HE 1 G070 7765.831 12873.400 12 Art i HU73 
7711.31 12964.42 0.15 2L I Tmn CA69 7766.252 12872.702 3L ThI GI74 
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.. _- Section n. Wavenumber Table (Finding Lillt) -{:ontinued . -

Vacuum Air Au Intensity Vacuum Air Au Intensity 
wavenumber wavelength and Spectrum Reference wavenumber wavelength and Spectrum Reference 

u(cm- 1) A(A.) (em-I) character u(cm- 1 ) A(A.) (em-I) character 

7766.62 12872.1 39 CII RA69 7808.694 12802.737 2500 1 Ar I HU73 

7767.107 12871.287 6L Tbl KL70 7809.964 12800.655 1150 Ge I HU64 
7768.00 12869.8 4 Cl RA69 7810.80 12799.29 0.15 2L Tm CA69 
7769.909 12866.644 7L Thl GI74 7811.077 12798.83 6L Ce 11 VE72 
7770.46 12865.73 0.25 1 L Tm CA69 7812.87 12795.9 12 CI RA69 
7770.882 12865.04 6 Cml C076 7814.158 12793.785 0.06 6L Gdl BL7l 
7770.972 12864.88 2 Se I M074 7814.450 12793.31 0.02 5 Lil JOS9 
7772.779 12861.892 100 Krl KA69 781S.86 12791.0 0.50 I Hf G070 
7772.85 12861.776 0.10 3L Nd BL70 7816.124 12790.57 0.01 20 Hel LT70 
7772.87 12861.74 30 Bn TE63 7816.580 12789.820 0.06 7L Sm BL69 
7772.925 12861.651 4L Th I G174 7816.64 12789.722 0.10 3L Nd 11 BL70 
7774.06 12859.77 30 Br I TE63 7818.409 12786.83 2 Te I M075 
7774.48 12959.2 13 CII RAM 7919.530 12794.99 0.01 50 HI> I T.'f70 
7775.28 12857.75 0.05 580 Hf] G070 7821.47 12781.82 0.20 2L TmI CA69 
7779.470 12850.83 3L Ce II VE72 I 7821.620 12781.578 4L Thl G174 
7779.898 128S0.12 2 Se M074 ! 7823.49 12778.5 0.02 SM NI ER61 
7780.022 12849.92 3 Se M074 7825.20 12775.73 O.IS 3L Tmll CA69 
7781.23 12847.92 125 Ge I HU64 7827.06 12772.70 0.50 3W Zr TA76 
7781.6S0 12847.23 3L Ce VE72 7827.78 12771.51 0.02 15 NI ER61 
7781.71 12847.13 0.20 1 L Tm CA69 7828.23 12770.79 0.02 11 Zr TA76 
7782.34 12846.09 4 I I LU75 7829.003 12769.525 250 Nel HU73 
7782.417 12845.96 0.01 7 Hel LT70 7830.797 12766.60 5L Ce II VE72 
7783.438 12844.28 3L Ce II VE72 7831.193 12765.954 12 An HU73 
7783.601 12844.01 3L Ce II VE72 7833.224 12762.645 0.10 3L Gd BL71 
7783.80 12843.68 1 I I LU75 7833.560 12762.096 6L ThI GI74 
7784.950 12841.785 0.15 3L ~ml HL69 7834.58 12760.44 0.2:) 1 L Tm CA69 
7785.621 12840.68 9 Se I M074 7836.712 12756.960 0.01 15 Ce III 1172 
7785.689 12840.57 0.01 2 Fe I 1176 7837.34 12755.94 60 Bn TE63 
7786.040 12839.99 2 Te I M075 7837.501 12755.68 0.10 3 Nel 1168 
7786.47 12839.28 0.50 10 HI G070 7837.75 12755.27:3 0.15 3L Nd II DL70 
7786.529 12839.18 3L Ce II VE72 7839.325 12752.71 0.10 2 Nel LI68 
7787.01 12838.39 0.02 42 Zr I TA76 7839.744 12752.030 0.07 5L Gd) BL7l 
7787.227 12838.03 3L Cel VE72 7841.585 12749.04 0.10 16 NeI LI68 
7787.630 12837.366 0.15 3L Sm BL69 7841.97 12748.40 0.10 2W Hf I G070 
7788.227 12836.381 1750 Gel HU64 7843.160 12746.476 0.15 3L Sm I? BL69 
7788.91 12835.256 0.10 3L Nd BL70 7843.160 12746.476 0.15 3L Sm II? BL69 
7790.70 12832.307 0.10 3L Nd BL70 7843.310 12746.232 400 An HU73 
7791.16 12831.55 0.20 1 L Tm CA69 7843.368 12746.14 0.10 11 Nel 1168 
7791.768 12830.547 3L Thl GI74 7843.408 12746.07 5 Te I M075 
7791.86 12830.40 15 Gel HU64 7845.189 12743.18 3L Ce J VE72 
7792.23 12829.787 0.05 5L Nd BL70 7845.24 12743.09 90 B Gel? HU64 
7793.508 12827.68 35 Tel M075 7845.24 12743.09 90 B Gel? HU64 
7793.911 12827.02 18 Ca I RI68 7848.08 12738.49 0.25 1 L Tm CA69 
7794.041 12826.806 3L Th I G174 7848.77 12737.37 0.25 1 L Tm CA69 
7794;574 12825.929 5B Kr I? KA69 7848.84 12737.25 0.20 180 U HfI G070 
7795.226 12824.86 0.01 3 Fel LI76 7850.677 12734.28 8 CmI C076 
7795.338 12824.671 5B KrI? KA69 7850.789 12734.09 3L Ce VE72 
7795.833 12823.86 24 Cal RI68 7851.102 12733.582 3L ThI GI74 
7796.716 12822.41 3 CmI C076 7851.203 12733.418 600 An HU73 
7797.080 12821.807 0.15 3L Sm BL69 7851.218 12733.393 0.10 3L Gd I BL7l 
7791.08 12821.81 0.15 3L Tm CA69 7851.788 12752.47 4L Ce Jl VEn 
7797.]91 12821.620 0.01 12 Ce III LI72 7852.633 1273l.10 54 Te J M075 
7797.76 12820.69 0.25 1 L Tm CA69 7852.89 12730.68 0.02 35 NJ ER61 
7800.588 12816.04 25 Ca I RI68 7856.533 12724.78 3L Cel? VE72 
7801.86 12813.96 0.02 3 Hf C070 7956.533 12721-.7B 3L Cel? VE72 
7802.144 12813.484 IS Arl HU73 7858.13 12722.19 0.20 70 Hf I G070 
7803.29 12811.60 0.25 1 L Tm CA69 7862.30 12715.45 0.20 210 Hf J G070 
7804.57 12809.50 400 BrJ TE63 7865.27 12710.64 0.05 100 2r TA76 
7804.57 12809.50 1 Bn TE63 7865.780 12709.820 4L ThI GI74 
7805.173 12808.51 2 Se I M074 7866.05 12709.384 0.08 4L Nd BL70 
7805.326 12808.26 0.01 1 Fe I LI76 7866.083 ]2709.330 5L Thl G174 
7806.004 12807.15 0.01 4 Fe I LI76 7866.35 12708.89 0.02 30 NJ ER61 
7807.008 12805.50 161 Tel M075 7867.50 12707.04 1 I I LU75 
7807.460 12804.76 3L Ce J VE72 7868.288 12705.770 0.08 

I 
4L Gd I BL71 

7807.62 12804.50 0.10 9 Zr TA76 7869.08 

I 
12704.49 0.20 2L TmJ 

I 
CA69 

7808.50 12803.0 37 CII RA69 7869.58 12703.68 0.10 I 3L Tm CA69 
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Section II. Wavenumber Table (Finding List). -Continued 

Vacuum Air flu Intensity Vacuum 1 Air 1" flu Intensity 
wavenumber wavelength and Spectrum Reference wavenumber . wavel~ngth I and Spectrum Reference 

u(cm- 1) A(A) (em-I) character u(cm- 1) . A(A) I (em-I) character 

7870.449 12702.280 1250 An HUn 7913.12 12633.78 0.15 2L Tm 1 CA69 
7873.720 12697.00 8 ArJ HU73 7913.896 12632.545 3L Thl GI74 
7876.10 12693.17 0.02 8 ZrJ TA76 7913.96 12632.4 3 CII RA69 
7876.53 12692.48 450 Yb II ME67 7914.242 12631.99 28 Se I M074 
7876.91 12691.862 0.05 5L Nd BL70 7918.202 12625.68 8 Se I M074 
7877.183 12691.421 4L TbI GI74 7919.635 12623.391 2500 I XeI HU73 
7877.767 12690.48 3L Cel VE72 7919.68 12623.32 0.]3 2L Tm II CA69 
7878.562 12689.201 ilO00 Nel HU73 7920.132 12622.600 0.05 7L Gdl BL7] 
7878.58 12689.171 0.05 5L Ndl BL70 7920.747 12621.619 90 An HU73 
7880.972 12685.32 3L Ce I VE72 7920.92 ]2621.3 47 CII RA69 
7881.024 12685.24 9B Ar] HU73 7922.06 12619.527 0.10 3L Nd BL70 
7881.224 12684.91 9B Arl HU73 7923.226 12617.670 20 B NeI? HU73 
7881.296 12684.790 3L Th CIH 7923.230 12617.663 20 B Ne I? Hun 
7881.55 12684.38 0.10 1 Hf G070 7923.610 12617.059 0.15 3L Sm J? BL69 
7881.95 12683.7 2B CII RA69 7923.610 12617.059 0.15 3L Sm II? BL69 
7882.064 12683.56 0.10 8 Nel LI68 7923.802 12616.75 5 Te I M075 
7RR2,28] 1 268:,t213 4L Th 11 GJ74 7924.05 126]6.36 0.25 1 L Tm CA69 
7882.944 12682.147 0.06 6L Gd I BL71 7924.317 1261.5.93 0.01 2 Fe I L176 
7883.381 12681.44 2 Se M074 : 7924.646 12615.41 6 Cml C076 
7883.484 12681.278 400 Ge I HU64 7924.892 12615.02 70 Te I M075 
7884.560 12679.547 0.]2 4L Sm II BL69 I 7925.47 12614.10 0.02 26 C I J065 
7884.60 12679.5 1 CII RA69 7925.52 12614.02 0.05 5 Zr TA76 
7884.79 12679.17 0.01 B Na) J061 7926.01 12613.24 0.25 1 L Tm CA6.9 
7886.368 12676.64 4L Ce II VE72 7928.491 12609.29 3L Ce I VE72 
7886.403 12676.584 1500 Ge 1 HUM 7929.430 12607.798 0.15 3L Sm II? BL69 
7889.41 12671.753 0.07 4L Nd BL70 7929.430 12607.798 0.15 3L I !SmlI"t HL6Y 
7891.72 12668.04 1 I I LU75 7930.86 12605.5 1 CI) RA69 
7892.110 12667.4]8 0.06 7L Sm J? BL69 7930.900 12605.461 0.12 4L Sm BL69 
7892.110 12667.418 0.06 7L Sm II? BL69 i 7931.688 12604.21 0.10 16 NeI LI68 
7893.70 12064.770 0.10 3L Nd BL70 7933.097 12601.97 35 Tel M07::i 
7893.870 12664:594 25 B Nel? HU73 7933.40 1260i.48 0.02 8 CI J065 
7893.874 12664.587 , 25 B Ne I? HU73 7933.400 12601.488 0.10 3L Gd J BL71 
7894.41 12663.73 1 I I LU75 7934.03 12600.49 0.25 1 L Tml CA69 
7895.39 12662.16 0.02 27 Nl ER61 7935.25 12598.55 0.25 1 L Tm CA69 
7895.64 12661. 7 47 CII RA69 7936.683 12596.276 40 B Ar]? HU73 
7895.920 12661.31 15 B Ar} HU73 7936.725 12596.209 40 B Ar]? HU73 
7897.501 12658.77 4L Ce) VE72 7937.484 1.2595.004 300 Ne} HU73 
7RQ7740 12f1!iR ~Q 0_10 14 Ne T LI68 7938.02 12594.2 142 ell RA69 
7898.448 12657.25 6 Se M074 7938.280 ]2593.742 0.]2 4L Sm BL69 
7899.580 12655.439 0.15 3L Sm I BL69 7939.47 12591.86 0.02 4 Hf G070 
7902.338 12651.02 0.10 7 Nel LI68 7940.51} 12590.203 300 Xe 1 HU73 
7902.764 12650.34 20 B Ar I? HU73 7941.152 12589.19 389 Te I M075 
7903.004 12649.96 20 B Ar }? HU73 7941.37 12588.84 0.25 1 L Tm} CA69 
7903.759 12648.75 0.01 7 Fe I 1176 7941. 75 12588.24 0.25 1 L Tm) CA69 
7903.77 12648.73 0.05 55 Zn TA76 7941.971 12587.889 4L Th I GI74 
7904.51 12647.55 10 Bn TE63 7942.00 12587.84 0.02 77 Zrt TA76 
7904.936 12646.864 0.06 6L Gd} BL71 7942.244 12587.46 0.10 26 Ne I LI68 
7905.141 12646.536 8L Th I GI74 7943.74 12585.1 10 CII RA69 
7905.665 12645.697 4L Th I GI74 7944.028 12584.63 0.10 30 Ne I LI68 
7906.633 12644.15 3L Ce 11 VE72 7945.549 12582.22 4L Ce 11 VE72 
7rxn.J5 12643.00 O.lQ "3 L TmI CA09 7945.95 12581.59 0.02 0 I CI J005 i 
7907.510 12642.75 0.10 22 Nel LI68 7946.32 12581.00 0.02 27 N) ER61 
7907.627 12642.56 3L Ce I VE72 7947.544 12579.063 0.06 7L Gd} BL71 
7907.765 12642.339 3L Th GI74 7947.73 12578.8 0.02 3 NI ER61 
7908.2!i3 12641.56 3L eel? VE7.2 7947.91 12579.483 0.10 3L Nd BL70 
7908.253 12641.56 

i 
3L Cel? VE72 

I 
7948.25 12577.94 2 Se 1 M074 

7908.363 12641.383 3L ThI GI74 7948.603 12577.386 5 Ne I HU73 
7908.985 12640.39 0.10 16 Ne] LI68 7948.777 12577.11 3L Cel VE72 
7909.141 12640.14 5L Ce II VE72 II 7949.49 12575.99 0.02 8 N) ER61 
7910.035 12638.71 0.01 IS Fe I LI76 Ii 7950.909 12573.738 10 B Ne I? HU73 
7910.180 12638.480 25 An HV73 7950.916 12573.727 

I! 
lOB Ne1? HV73· 

7911.23 12636.80 ISO Ge 1 . HUM 7950.93 12573.71 0.02 

M j ZrJ TA76 
.791L64.~ 12636_142 5L Thl : GI74 7952.683 12570.934 

I 
lOB Nel? HU73 

7911.69 12636.068 0.08 4L Nd II ' BL70 7952.690 12570.923 10 B NeI? HU73 
7912.008 12635.56 3L Cel? VE72 7952.70 12570.91 0.25 

I 
1 J-. TmJ CA69 

7912.008 12635.56 3L Cel? VE72 7953.248 12570.04 0.02 20 L 0) EI63 
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Se('tion II Wavenumber Table (Finding List) -Continued 

Vacuum I Air au Intensity Vacuum Air au Intensity 

wavenumber I wavelength and Spectrum Reference wavenumber wavel~ngth and Spectrum Reference 
u(cm- l ) 

I 
A(A) (cm- l ) character u(cm- l ) A(A) (cm- I ) character 

I 
1 L Tm CA69 7953.88 /12569.04 0.02 5 C I J065 8015.19 12472.90 0.25 

7955.655 12566.24 188 Tel M075 8017.30 12469.62 0.02 1350 NI ER61 
7955.66 112566.230 0.07 5L Ndl BL70 8017.444 12469.39 2 Se M074 
7956.661 12564.65 7 Cml C076 8017.549 12469.228 4L Th I GI74 
7956.84 12564.4 0.02 4M NI ER61 8017.590 12469.16 8 Se M074 
7957.34 

1

12563
.
6 38 CII RA69 8018.29 12468.08 0.25 I L Tml CA69 

7958.26 12562.12 0.02 6 CI J065 8018.66 12467.51 0.02 660 HE G070 
7958.600 ' 12561.59 6 Cm I C076 8020.234 12465.053 3'L Thl GI74 
7958.620 1 12561.555 3L Thl GI74 8020.275 12465.00 9 Cml C076 
7958.738 

1

1256
1.370 

0.01 I Ph I AN68 8020.80 12464.2 0.02 5M NI ER61 
7958.89 12561.13 0.20 2L Tml CA69 8020.860 12464.08 0.10 4 Nel LI68 
7961.09 12557.66 0.02 14 U NI ER61 8020.897 12464.02 0.02 21 LE 01 EI63 
7961.511 12556.99 0.01 5 Fe I LI76 8022.68 12461.25 0.02 680 NI ER61 
7%2_!\OO 12!\:;!\_4.~ ~ Sf' M074 8022_864 12460_967 4L Th I l:T74 

7963.204 12554.324 75 An HU73 8022.90 12460.912 0.07 5L Ndl BL70 
7964.024 12553.032 5L Thl GI74 8023.881 12459.389 800 NeI HU73 
7964.170 I 12552.801 4L Tht GI74 8024.720 12458.086 0.15 3L Sm BL69 
7965.91 12550:06 0.15 3L Tmt CA69 8025.990 12456.114 2000 An HU73 
7966.28 12549.48 0.02 5 CI J065 8026.720 12454.99 9 Cml C076 
7966.55 12549.052 0.08 4L Nd BL70 8027.82 12453.27 0.10 2 HE GO 70 
7969.99 12543.64 0.25 1 L Tml CA69 8027.828 12453.262 3L Thl GI74 
7970.90 12542.20 0.25 1 L Tml CA69 I 8028.934 12451.547 75 Xe I HU73 
7971.25 12541.65 0.02 270 HEI G070 8029.234 12451.082 0.01 10 S I JA67 
7971.930 12540.583 0.15 3L Sm II BL69 8031.222 12447.999 0.05 7L Gd I BL7l 
7972.043 12540.406 475 Gel HU64 I 8031.552 12447.488 5L Thl GI74 
7972.600 I 12539.529 0.12 4L Sm I? BL69 8031.86 12447.01 0.25 lL Tm CA69 
7972.600 12539.529 0.12 4L Sm II? BL69 8032.904 12445.393 3L Thl GI74 
7974.17 12537.06 0.02 5 Zr TA76 8033.15 12445.01 0.25 1 L Tm CA69 
7975.932 12534.29 3L Ce VE72 8035.086 12442.013 5L Thl GI74 
7976.581 12533.27 3L Ce II? VEn 8036.12 12440.41 0.05 8 Zr TA76 
7976.581 12533.27 3L Cel? VE72 8036.825 12439.321 5000 1 An HU73 
7977.27 12532.19 0.02 8 Zn TA76 8037.33 12438.54 0.02 20 HEI G070 
7980.245 12527.52 0.01 20 Hel LT70 8037.42 12438.40 0.02 195 NI ER61 
7980.25 12527.5] 0.02 3 HE I G070 8038.555 12436.65 4 Cm C076 
7980.657 12526.87 3L Ce VE72 8040.69 12433.34 0.25 1 L Tm CA69 
7983.670 12522.141 0.01 98 KI J072 8041.380 12432.274 0.01 56 KI J072 
7985.938 125]8.585 0.01 6B S I JA67 

i 
8041.62 12431.90 0.25 I L Tm CA69 

7986.004 12518.48 29 Se I M074 8042.26 12430.915 0.10 3L Nd BL70 
7986.187 125]8.195 3L Thl GI74 8042.77 12430.1 12 CII RA69 
7986.27 I 12518.Oi 0.10 2 - Hf G070 8043.62 12428.81 0.02 6 NI ER61 
7986.52 12517.67 0.02 185 Zn TA76 8046.47 12424.41 0.02 54 Zn TA76 
7987.390 12516.31 3L Ce VE72 8047.50 12422.82 0.25 1 L Tmll CA69 
7987.659 12515.888 0.01 4B S I JA67 8047.837 12422.300 4L Thl GI74 
7988.430 125.14.68 3L Ce VE72 

! 
8048.012 12422.03 5L Ce II VE72 

7988;43 12514.68 0.05 4L Tmll CA69 8049.049 12420.430 0.06 7L Gd I BL71 
7988.64 12514.35 0.02 17 Zr TA76 8049.308 12420.030 60 An HU73 
7989.25 i 12513.40 20 Br I TE63 !I 8049.690 12419.44 4L Ce I VE72 
7990.000 

1
1251 1.188 U.15 3L Sm BLbY H04!J.707 12419.414 150 An HU73 

7993.04 12507.46 0.25 ] L Tm CA69 8051.34 12416.90 0.25 1 L Tmll CA69 
7994.88 12504.53 0.20 1 L Tm CA69 8052.465 12415.160 5L ThI GI74 
7996.09 12502.7 63 CII RA69 8053.69 12413.272 0.07 5L Nd II BL70 
8000.030 12495.285 0.10 5L SIll II BL69 8053.73 12413.22 0.02 9 Hi I G070 
8004.75 12489.17 1 I I LU75 8055.00 12411.26 0.05 2 Hfl G070 
8005.38 12488.18 0.02 20 HE] G070 8056.378 12409.131 20 Xe I HU73 
8005.713 12487.663 12500 I An HU73 I 8059.017 12405.07 4 Cml C076 
8006.313 12486.73 0.10 13 Nel LI68 

I 
8059.12 12404.909 0.15 4L Ndl BL70 

8006.64 12486.22 1 L Ar II? MI63 8059.430 12404;432 0.06 7L SmlI BL69· 
8006.747 12486.05 6L Cel VE72 8059.53 12404.27 0.02 98 NI ER61 
8010.28 12480.544 0.10 3L Nd BL70 

I 

8060.472 12402.828 2000 An HU73 
8010.440 12480.295 0.08 4L GdI BL71 8060.50 12402.78 15 I I LU7S 
8012.364 12477.297 7L ThI GI74 8061.107 12401.85 3L Ce I VE72 
8013.001 12476.305 3L Th I GI74 8061.22 12401.68 0.20 1 L Tml CA69 
8013.170 12476.042 0.12 4L Sm I? BL69 8062.095 12400.331 3L Th II 

I 
GI74 

8013.170 12476.042 0.12 4L Sm'II? BL69 8063.390 12398.34 13 Te I M075 
8014.77 12473.56 0.05 1 Hf I G070 8063.689 12397.88 3L Ce I I VE72 
8014.956 12473.262 0.06 7L Gd I BL71 8063.709 12397.849 4L Thl 

I 
GI74 I 
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Section'II. Wavenumber Table (Finding List) -Continued 

Vacuum Air ll.u Intensity Vacuum Air ~u Intensity 
wavenumber wavelength and Spectrum Reference wavenumber wavelength and Spectrum, Reference 

u(cm- I) A(A.) (em-I) character u(cm- I) A(A.) (em-I) character 

8065.03 12395.82 0.02 6 Si 1 LI65 I 8118.686 12313.894 0.06 6L Gdl BL7l 

8065.359 12395.32 3 Cml C076 8118.850 12313.646 0.15 3L Sm BL69 

8065.50 12395.10 0.02 70 Zn TA76 8120.934 12310.49 2 Se M074 
8066.110 12394.16 9 Cml C076 8121.209 12310.069 3L Thl GI74 
8066.21 12394.01 0.15 2L Tml CA69 8124.83 12304.58 ISO I I LU75 

8066.84 12393.03 0.20 1 Hf I G070 8125.26 12303.93 275 Bn TE63 

8067.56 12391.9 0.02 5 NI ER61 8125.29 12303.89 35 Bn TE63 
8067.791 '12391.575 10500 Ge I HUM 8125.34 12303.81 23 I I LU75 
8068.72 12390.16 0.02 4 Si 1 LI65 8126.90 12301.45 2 Se M074 
8069.45 12389.0 4 Cl RA69 8127.50 12300.541 0.08 4L Nd II BL70 
8069.95 12388.26 0.05 6 Zr TA76 8128.82 12298.55 0.02 120 NI ER61 
8070.552 12387.338 0.07 5L Gd I BL71 8130.60 12295.85 0.05 5 Zr TA76 
8071.039 12386.59 3L Ce II VE72 8130.891 12295.411 0.10 3L Gdl? BL71 
8072.18 12384.83 0.02 12 N I? ER61 8130.891 12295.411 0.10 3L Gdl? BL71 
8072.18 12384.83 0.02 12 N I? ER61 8131.209 12294.93 6L Ce II VE72 
8074.152 12381.813 3L Th I GI74 8132.089 12293.60 4L Cel? VE72 
8074.26 12381.65 0.02 375 NI ER61 8132.089 12293.60 4L Cel? VE72 
8074.74 12380.91 0.05 3 Hfl G070 8134.047 12290.64 6L Ce II VE72 
8075.922 12379.10 4L Ce II VE72 8134.39 12290.12 65 Ge I HU64 
8077.166 12377.194 22 An HU73 8135.15 12288.97 0.02 260 N I? ER61 
8078.36 12375.36 0.25 1 L Tml CA69 8135.15 12288.97 0.02 260 N I? ER61 
8078.674 12374.88 37 Te 1 M075 

I 

8135.76 12288.05 0.05 5W ZrI TA76 
8079.97 12372.90 0.05 200 Zn TA76 8135.785 12288.02 6 Cm C076 
8080.05 12372.78 0.02 2 Hf G070 8135.997 12287.69 5 Se M074 
8080.240 12372.484 4L Thn GI74 8136.625 12286.746 600 Ge 1 HUM 
8081.032 12371.28 4 Cml C076 I 8137.40 12285.57 2 BrI TE63 
8081.35 12370.79 0.10 3L Tml CA69 8138.680 12283.643 0.10 3L Gd J BL71 
8081.37 12370.755 0.10 3L Nd II BL70 8138.92 12283.28 0.05 5W Zr TA76 
8082.00 12369.79 0.10 2 Zr TA76 8140.73 12280.5 16 Cl RA69 
8082.52 12368.99 170 Bn TE63 8143.56 12276.28 0.02 60 Zn T"A76 
8082.55 12368.95 lW Bn TE63 8144.080 12275.499 0.10 5L Smn BL69 
8084.49 12365.98 0.10 3 Hf I G070 8144.37 12275.06 0.10 3L TmI CA69 
8084.50 12365.97 0.05 4 Zr TA76 8145.390 12273.525 0.15 3L Sm BL69 
8084.72 12365.629 0.10 3L Nd BL70 8145.437 12273.46 3 Cm! C076 
8086.10 12363.52 0.10 3L Tml CA69 8145.53 12273.31 0.05 6 Zn TA76 
8089.66 12358.08 0.05 20U Hfl G070 8145.634 12273.16 65 Tel MOi5 
8089.868 12357.76 6L Ce II VE72 8146.466 12271.904 50 Xe I HU73 
8090.82 12356.30 1 L An MI73 8147.20 12270.80 0.02 20M NJ ER61 
8090.826 12356.296 450 I Art HU73 8147.28 12270.68 0.02 120 Si 1 LI65 
8091.00 12356.03 0.02 290 Zn TA76 8148.15 12269.37 0.05 6 Zr J TA76 
8091.11 12355.87 0.10 3 Hf G070 8150.85 12265.30 11 I I LU75 
8091.96 12354.56 40 Br I TE63 8151.787 12263.89 3 Se M074 
8092.05 12354.43 I Br 1 TECl3 8151.89 12263.74 0.20 60 Hf G070 
8093.648 12351.988 3L Th GI74 i 8152.203 12263.27 5 Cml C076 
8094.195 12351.153 0.08 4L Cd BL71 

I 
8153.53 12261.28 0.02 27 M NI ER61 

8096.706 12347.32 3 Se M074 8153.880 12260.745 0.12 4L Smn BL69 
8098.735 12344.229 0.01 1 PhI AN68 B155.B62 12257.765 100 Xc I Hun 
8099.285 12343.392 900 I An HU73 8156.00 12257.56 0.20 1 L Tml CA69 
8099.594 12342.92 0.01 2 I LI76 I 8158.91 12253.186 0.08 4L Nd BL70 
8099.719 12342.73 5L Ce I VE72 8159.19 12252.77 0.05 3 Hfl G070 
8099.96 12342.36 0 .. 05 3 Hf G070 8160.75 12250.42 O.2fi 1 L Tm f:AflQ 

8101.195 12340.48 0.01 1 Fe I LI76 8160.96 12250.11 0.02 11M NI, ER61 
8102.324 12338.762 550 Ge I HUM 8161.573 12249.188 4L ThJ GI74 
8102.825 12337.998 7L Thl GI74 8161.68 12249.03 0.10 3 Hf I G070 
8102.914 12337.863 0.06 6L Gd I BL71 8164.042 12245.483 3L ThI GI74 
8103.550 12336.895 0.15 3L Sm BL69 

I 
8164.384 12244.970 3L Thu GI74 

8104.174 12335.95 5 Te I M075 8165.343 12243.54 3 Cm] C076 
8108.220 12329.790 0.10 5L Smn BL69 8167.11 12240.884 0.07 5L Nd BL70 
8108.90 12328.76 0.02 350 NJ' ER61 

I 
8167.16 12240.81 0.10 3L Tm CA69 

8111.169 12325.31 38 Te J M075 8167.321 12240.568 2 KrI KA69 
8111.397 12324.96 5L Cel VE72 8168.120 12239.37 3L eel VE72 
8111. 70 12324.5 3 CI RA69 8169.255 12237.67 0.02 4 Lil J059 
8112.455 12323.353 0.10 3L Gd I BL7l 8169.68 12237.03 0.25 1 L Tm CA69 
8113.92~ 12321.120 3L ThI GI74 8170.19 12236.3 5 ell RAb9 

8115.947 12318.050 3L Thl GI74 8170.875 12235.243 375 XeI HU73 
8118.250 12314.56 I 6 CmI C076 8171.440 12234.397 30 An HU73 

J. Phy!!:. Ch~m. R~f. D .. ,,,,, Vol. 7, No.1, 1978 
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Section II Wavenumber Table (Finding List)·-Continued 

Vacuum 1 Air t;.u Intensity Vacuum Air t;.o- Intensity 
wavenumber I wavelength and Spectrum Reference wavenumber wavel~ngth and Spectrum Reference 

u(cm- 1
) ! A(A) (cm- 1) character o-(cm- 1) A(A) (cm- 1) character 

B172.240 12233.199 5L Th I CI71 8227.271 12151.369 gO Ar I HU73 

8173.025 12232.02 45 Te I M075 8227.47 12151.08 0.15 2L Tm C.469 
8173.080 12231.942 8L Th I GI74 8228.882 12148.994 0.10 3L GdI BL71 
8173.50 12231.32 0.02 75 M NI ER61 8232.57 12143.56 0.10 7 Hf I G070 
8173.62 12231.1 16 Cl, RA69 8233.51 12142.16 0.02 12 NI ER61 
8173.743 12230.95 3L Ce II VE72 8233.81 12141. 72 0.05 23 Zr TA76 
8174.40 12229.97 0.25 1 L Tm CA69 8234.331 12140.955 3L Th I GI74 
8174.70 12229.5 4 C1 RA69 8235.157 12139.737 700 Ar I HU73 
8174.787 12229.389 4 Kr I KA69 8235.46 12139.29 0.02 20 Zr TA76 
8174.93 12229.175 0.08 4L Nd BL70 8237.464 12136.34 4 Te I M075 
8175.42 12228.442 0.10 3L Nd BL70 8237.737 12135.94 106 I I LU75 
8176.307 12227.11 0.01 3 Fe I LI76 8238.25 12135.180 0.10 3L Nd BL70 
8176.792 12226.39 6L Ce II VE72 8239.19 12133.80 0.02 35 Zr I TA76 
8176.934 12226.177 4L Th I GI74 8240.395 12132.020 3L Thl GI74 
8178.00 12224.58 0.10 2 Hil G070 8241.79 12129.97 0.02 170 NI ER61 
8180.876 12220.29 4W Cm I C076 8242.157 12129.427 5L Th I GI74 
8182.723 12217.53 6 Cml C076 8243.601 12127.302 8L Th I GI74 
0103.525 12216.330 0.10 5L GJ I DL71 0243.762 12127.07 6 Te I M07S 
8183.599 12216.22 5L Ce I VE72 8243.98 12126.75 0.10 3L Tm I CA69 
8185.04 12214.07 0.25 1 L Tm CA69 8244.201 12126.419 5L Thl GI74 
8185.058 12214.041 0.06 6L Gd I BL71 8244.83 12125.49 0.05 3 Hil G070 
R1R!;.7!;O 122B.0l ~ 1. f:p II VF.72 R24!;.440 12124.hO 0.02 ~!; NI ER61 
8185.81 12212.92 0.25 1 L Tm I CA69 8245.866 12123.97 23 Se I M074 
8187.66 12210.17 0.02 12 M N I ER61 8246.02 12123.75 0.25 1 L Tm CA69 
8188.54 12208.85, 0.02 6 Zr TA76 8246.161 12123.537 40 KrJ KA69 
8189.29 12207.73 200 Gel HU64 8248.697 12119.81 3L Ce I VE72 
8189.851 12206.894 7L Th I G174 8248.810 12119.644 3L Th I GI74 
8189.90 12206.82 0.05 6 Zr TA76 8248.914 12119.49 0.01 2 Fe I LI76 
8191.84 12203.93 0.02 150 NI ER61 8250.698 12116.87 4L Ce II VE72 
8191.915 12203.818 50 Xe I HU73 8250.852 12116.65 5 Cml C076 
8192.26 12203.31 0.25 1 L Tm CA69 8253.33 12113.01 0.25 I L Tm II CA69 
8192.48 12202.98 0.02 310 ZrJ TA76 8253.795 12112.324 13001 An HU73 
8192.54 12202.89 0.10 3 Hf G070 8254.73 12111.0 60 Cll RA69 
8193.377 12201.64 3L Ce II? VE72 . 8255.38 12110.00 55 Gel HUM 
8193.377 12201.64 3L Ct;; J? VE72 825::;.53 12109.78 0.02 9L Gal J067 
8195.231 12198.881 300 Gel HUM 8255.765 12109.434 3L Thl GI74 
8197.452 12195.575 0.08 4L Gd I BL71 8255.86 12109.30 0.02 25 M NI ER61 
8198.405 12194.157 8L Th II GI74 8256.32 12108.62 0.02 4 Hfl G070 
8199.51 12192.52 0.02 77 Zr I TA76 8256.63 12108.16 14 B BrJ? TE63 
8199.60 12192.39 0.05 3 Hf G070 8256.68 12108.09 14 B BrI? TE63 
8200.03 12191. 74 0.25 1 L Tm I CA69 8256.73 12108.019 0.07 5L Nd II BL70 
8200.061 12191.70 4 Se M074 8257.71 12106.59 0.02 45 NI ER61 
8200.186 12191.51 2 Se M074 8257.950 12106.23 34 Se I M074 
8200.300 12191.34 3L Ce II VE72 8258.211 12105.85 11 Se I M074 
8200.890 12190.463 0.15 3L Sm I? BL69 8259.79 12103.53 0.02 150 Si I LI65 
8200.890 12190.463 0.15 3L Sm II? BL69 8260.624 12102.31 14 Se I M074 
8201.133 12190.10 0.01 3 Fe I LI76 8261.34 12101.26 0.05 4U Hil G070 
8201.552 12189.479 0.10 3L Gd I BL71 8261.433 12101.13 3 Se I M074 
8203.34 12186.82 0.02 480 NI ER61 8261.772 12100.63 3L Cel VE72 
8205.880 12183.05 3L Cel? VE72 8263.450 12098.180 0.02 4L Be II JH61 
8205.880 12183.05 3L Cel? VE72 8263.882 12097.54 5L Ce II VE72 
8200.574 12182.019 3L Th J GI74 8264.12 12097.19 13 I I LU75 
8208.103 12179.75 5L Ce II VE72 8265.370 12095.360 0.02 6L Be II JH61 
8208.12 12179.7 77 C1 J RA69 8265.420 12095.289 0.08 6L Sm BL69 
8209.51 12177.66 0.15 2L Tm I CA69 8265.910 12094.572 0.12 4L Sm II? BL69 
8211.11 12175.29 0.02 5 HE C070 8265.910 12091.572 0.12 1L 8m II? BL69 
8211.26 12175.07 0.25 1 L Tm CA69 8265.93 12094.54 3 BrI TE63 
8211.28 12175.04 0.05 540 Zr I TA76 8267.43 12092.348 0.07 5L Nd BL70 
8212.290 12173.54 2 Te I M075 8267.500 12092.246 0.15 3L Sm I BL69 
8212.69 12173.0 60 Cl I RA69 8270.30 12088.15 2 Br TE63 
8213.454 12171.815 4L Th I GI74 827.1.428 12086.503 3L Th II G174 
8215.89 12168.21 0.10 4L Tm I CA69 8271.687 12086.12 23 Te I M075 
8216.150 12167.821 3L Thl GI74 8272.29 12085.24 27 Ge HUM 
8219.791 12]62.43] 3L I Th 

GI74 8273.160 12083.973 0.12 

I 

4L Sm II BL69 
8221.47 12159.95 0.25 1 L Tm II CA69 8273.373 12083.66 0.02 30 MgI RI65 
8223.556 12156.863 2 Kr I KA69 8273.456 12083.54 3L Ce VE72 
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Vacuurr: A.1r 
wavenumber W2.:~J~~gtb. 

a-(cm -1) A\A) 

8274.50 12082.01 
8276.571 12078.993 
8277.783 12077.224 
8279.64 12074.51 
8281.259 12072.155 
8282.95 12069.69 
8283.06 12069.53 
8283.286 l2069.201 
8285.254. 12066.334. 
8285.65 12065.76 
8286.94 12063.879 
8286.94< 12063.879 
8288.63 12061.4.1 
8290.SB7 120S8.14 

8292.70 12055.49 
8294,.357 12053.09 
8297.710 12048.22-
8298.810 12046.624 
8299.950 12044.969 
8301.28 12043.04 
8302.44- 12041.36 
8303.106 12040.39 
8305.00 12037.65 
8305.004 12037.639 
8305.193 12037.365 
8305.630 12036.732 
8307.03 12034.71 
8307.20 12034.46 
8307.26 12034·.37 
8307.727 12033.69 
8309.23 12031.51 
8309.25 12031.49 
8309.387 12031.29 
8309 .. 387 1203i.29 
8309.387 12031.29 
8310.77 12029.29 
831l.81 12027.782 
8312.24, 12027.160 
8312.594 12026.648 
8313.29 12025.64.-
8313.480 12025.366 
8314·.73 12023.56 
8316.00 12021. 72 
8316.04 12021.7 
8318.078 12018.718 
8318.538 12018.054.· 
8318.680 12017.86 
83 1 9.Y'94, l:'::Ulb.YbU 

8320.237 12015.60 
8321.110 12014.34 
8322.31 12012.607 
8322.9.3 12011.G8 

832.3.54. 12010.83 
a325.604 12007.854, 
8325.788 12007.59 
3327.580 12005.005 
8329.380 12002.41 
8329.60 l2002.094 
8329.747 12001.881 
8332.19 11998.36 
8332.51 11997.902 
8333.063 11997.105 
8333.237 11996.86 
8333.827 11996.005 
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S<'ctiml H. ~;ayer:mmher Table (Findin~ List) -Continued 

I I nteos!ty ! 

i ane; I Spectrum 

0.02 
0.10 

0.02 
0.08 
0.10 
0.05 

0.10 

character 

4 
I 

I
' 3 L 

160 
I 230 

I 
I 12 U 
I 7 
113000 
I 3000 I 
I 450 

3L 
0.10 .3 L 

300 
97 

100 
0.01 2 

3L 
0.06 7 L 
0.06 7 L 
0.02 680 
0.10 20 

3L 
0.15 .3 L 

4L 
0.08 4· L 
0.15 2, L 
0.02 7 
0.15 3 L 
0.05 770 

300 
0.02 44D 
0.10 5 

3L 
3L 
3L 

0.02 20 
0.15 :3 L 
0.15 3 L 

80 
100 

0.15 .3 L 
34, 

0.02 40 
172 

7L 
4L 

4-

5L 
3L 

O.lQ 3 L 
70 

0.15 .3 L 
5L 

14-
0.08 6 L 

5L 
0.15 3· L 
0.06 6 L 
0.02 110 
0.10 3 L 

600 
450 

25 
C.IO L. 

I 
I 

I 
1 I 
I 
1 

I 
i 
! 

i 
I 

! 
i 

Si I 
Cdr 
Y~I 

NI 
GciI 
Zr 
Rfi 
Gel 
Ne I 

Gel 
Ndi? 
Ncl II? 
Ge I 

SC r 
Gej 
Fe I 

Ce II 
Sm II 
Sm II 
HE 
Hf 
Ce 
Tm I 

Thi 
Gd: 
Srn 
Hi 
Tm 
Zrr 
I I 

Si I 

Zr 
Ce II? 
Cei? 
eel? 
Hf 
Nd 
Nd 
An 
Ge I 
Sm 
I I 

Hf I 
Cix 
Th I 

Th! 
em I 
Th I 
ee I 

Ce II 
Nd 
Gtl 

TmI 
Th II 
Ie I 

Sm 
Ce 
Nd 
Gdr 
NT 
Nd 
Y;r 1 

II 
Krl 

Hi" I 
~ 

Vacuum 
Reference 

I] 
wayenumber . 

a-(~m- ') 

LI65 II 8336.91 
BL7i 

I 
8337.61 

KA69 8338.57 
ER61 l 8341.541 
EL7} 834.1.714· 
TA76 ~ 8342.053 
G070 Ii 8343.94-
HUM 

I 

8345.687 
HUn 8345.96D 
HUM· 8349.23 
BL70 i: 8349.791 
BL70 

il 

8349.807 
HUM 8349.886 
M071, 8350.04-

HUM I, 
8351.50 II 

U76 

I 
8352.550 

VE72 8353.20 
BL69 

I 
8353.280 

BL69 8353.280 
G070 8354.4,70 
G070 I, 8354.698 
VE72 8354.756 
CA69 8354.91 
GI74 8355.40 
BL71 8356.37 
BL69 8356.648 
G070 

I 
8357.285 

CA69 8357.926 
TA76 8358.28 
LU75 8358.821 
LI6S 8360.610 
TA76 8360.871 
VE72 8360.871 
VE72 8360.91 
VEn I 8361.749 
G070 8362.13 
BL70 8364.062 
EL70 8364.321 
HUn 8364.467 
HUM 8364,.791 
BL69 8365.901 
LU7S 8366.11 
G070 8366.17 
RA69 8366.24. 
GI74 8366.53 
Gr71l. 8366.93 
C076 II 8367.18 
l;,l:I4 

'I 
8367.25 

VEn 8367.35 
VE72 I 8367.367 
BL70 

I 
8368.105 

HD64. 8368.24.5 

CA69 
II 

8369.159 
GI74· 8370.24 
M07S II 8370.6l4 
BL69 

il 
8371.424 

VEn 8371.824 
EL70 II 8372.470 
BL71 !i 8373.68 ii 

ER61 !i 8375.12 ! 

BL70 8375.310 
KA.69 I: 8376.04. 
LU7S Ii 8376.732 
KA69 II 8379.19 
GOiO I, 8379.856 
"Jr.-", I r "; \elL. 8680.5, 

l'n"n~'ty I s R f 
Air 

w2.yel~ngth 
I 

an pectrurn I e erence 
A(A) (em-I) character I 

11991.57 0.02 220 Si I LI65 
11990.57 15 Bn TE63 
11989.19 0.02 30 Hf! G070 
11984.912 1000 Nel HU73 
11984.664 8L Thn GI74 
11984.18 0.02 10 Si I RA65 
11981.47 0.20 1 L Tm I CA69 
11973.96 280 Te i M07S 
11978.567 0.15 3L Sm I BL69 
11973.88 0.15 3 L Tm CA69 
11973.07 130 Se J M074 
11973.05 0.01 1030 Fe i LI76 
11972.93 426 Se l M074 
11972.72 0.02 20 Zr TA76 

11970.62 0.05 5 Zr TA76 
11969.12 0.01 30 HeI LTiO 
11968.19 0.10 4· L Tm! CA69 
1196FL07 8 Sel? M074 
11968.07 8 Se I? M074 
11966.365 0.15 3L Sm BL69 
11966.04 101 Se 1 M074 
11965.96 50 Se I M074 
11965.74 60 Gel HU64 
11965.03 0.10 4L Tm n CA69 
11963.65 0.25 1 L Tm I CA69 
11963.25 96 Se I M074 
11962.34- 5 eml C076 
11961.42 6 Se r M074 
11960.91 0.05 390 Hf G070 
11960.136 3L Thn GI74 
11957.577 0.12 4L Sm II BL69 
11957.21 4 Cm I? i C076 
11957.21 4- Cm I?! C076 
11957.15 0.05 9 Zr 

, 

TA76 
11955.95 17 Ca i RI68 
11955.40 0.25 1 L Tm 

i 
CA69 

11952.64- 292 Se I M074 
11952.27 112 Se I M074 
11952,O63 4L ThI GI74 
11951.60 3L Ce j VE72 
11950.01 82 TeI M07S 
11949.72 0.01 1 L Ca II ED56 
ll949.63 0.15 3L Tm i CA69 
11949.55 0.10 8W Hi G070 
11949.12 0.02 10 L GaI J067 
11948.54 1 L AI' MI63 
11948.19 0.20 I L Tm CA69 
11948.09 0.05 580 Zrr TA76 
11947.95 0.05 8 Hf G070 
1194·7.92 101 Se r M074 
11946.87 752 Se I M074 
11946.67 4L Ce II VEn 
11945.362 6L Thl GI74 
11943.8~ 3L Ar I MI73 
11943.285 4L Ar! MI73 
11942.130 5L Th I GI74· 
l1941.560 0.1.0 7L Gar BL7l 
1]940.638 7t Th! GI74· 
11938.92 0.02 26 Zr TA76 
11936.86 0.10 .5 Zr TA76 
11936.60 CmI C076 

1935.55 one .4-.; 1 L Tm II CA69 
1934,.56 152 Se I M074 
1931.07 0.20 i 10 Hf I G070 i 

I 
1930.11 

! 
13 Tel M075 

-: ~~ t:". , 1. " o.o~ , <' . -GOtO 
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Section II. Wavenumber Table (Finding Lisl)-Conlinued 

Vacuum Air ~u Intensity Vacuum Air ~u Intensity 
wavenumber wavelength and Spectrum Reference wavenumber wavelength and Spectrum Reference 

u(cm- 1) MA) (em-I) character u(cm- 1) A(A) (em-I) character 

8380.630 11929.013 0.15 3L Sm BL69 8437.608 11848.46 5 Se M074 

8381.26 11928.11 8 BrI TE63 8438.01 11847.89 0.20 1 L TmI CA69 

8381.531 11927.73 5L CeIl VE72 8438.43 11847.30 0.05 4 HI I G070 

8381.953 11927.13 4L Ce 11 VE72 8438.56 11847.12 0.05 460 Zr 1 TA76 
8383.28 11925.24 0.20 1 L Troll CA69 8441.047 11843.63 5L Cel? VE72 

8384.727 11923.18 0.0] 1 Fe LI76 8441.047 ]1843.63 5L CeJ? VE72 

8387.780 11918.844 0.10 7L Cdl BL71 8443.80 11839.77 100 B Ge I HUM 

8389.071 11917.009 550 Ge I HU64 8444.36 11838.99 0.01 2L Call ED56 
8389.369 11916.586 3L TbI G174 8444.380 11838.956 0.15 3L SmIl BL69 

8389.74 11916.06 0.05 5W Zr TA76 8445.04 11838.03 0.10 6 HfI G070 
8391.033 11914.22 3 Tel M075 8446.03 11836.642 0.15 3L Nd II? BL70 
8392.950 11911.501 4L Tb G174 8446.03 11836.642 0.15 3L Nd II? BL70 
8393.178 1I911.179 0.10 3L GdJ BL71 8446.49 11836.00 0.05 6W HI G070 
8393.719 11910.4] 3L Ce 11 VE72 8447.719 11834.28 9 CmJ C076 
8394.47 11909.34 0.10 3 HlI G070 8448.53 11833.14 1 BrI TE63 
8394.82 11908.848 0.05 6L Nd II BL70 8448.630 11833.00 6L Ce II VE72 
8394.89 11908.75 0.10 4L Tm CA69 8450.50 11830.38 0.25 1 L TmI CA69 
8395.320 11908.139 0.15 3L Sm BL69 8450.965 11829.730 4L TbI GI74 
8397.160 11905.530 0.15 3L Sm BL69 8451.029 11829.640 5L TbI GI74 
8397.16 11905.53 0.05 8 Zr TA76 8451.72 11828.67 75 Ge I HUM 
8398.51 11903.61 8 BrI TE63 8451.86 11828.478 0.10 3L Nd BL70 
8399.09 11902.79 5 BrI TE63 8452.069 11828.18 0.02 30 MgI R165 
8399.848 11901.73 6 Cm C076 8452.499 11827.583 4L TbI G174 
8401.177 11899.837 4L TbI GI74 8452.819 11827.14 0.01 1 Fe I LI76 
8402.26 11898.30 0.25 1 L Tm CA69 8452.93 11826.98 0.05 12 Zr TA76 
8402.65 11897.75 0.05 3 Hfl G070 8454.02 11825.46 0.02 2 Hf I G070 
8403.26 11896.888 0.10 3L Nd I BL70 8454.372 11824.963 0.06 5L Gd I BL7l 

.8403.75 11896.194 0.10 3L Nd BL70 8454.94 11824.17 0.10 1 HI G070 
8404.07 11895.75 0.02 30 CI J065 8456.033 11822.640 4L TbI GI74 
M04.140 110%.631 0.06 6L Cd 1 DL71 ~G.G5 11021.770 0.05 !jL NUll DL70 
8404.634 11894.942 3L Th I GI74 8457.221 11820.98 5L Ce II VE72 
8406.07 11892.91 0.02 17 Cl J065 8458.35 11819.40 2 Br TE63 
8406.18 11892.76 0.25 1 L Tm CA69 8458.368 11819.377 1500 I KrI KA69 
R406.2AA 11892.63 ~L CPo 11 VF.72 R4.I\Q_092 1181R.3h!1 O.M 6L Cd I RL71 
8407.01 11891.58 0.02 30 Zr TA76 8461.258 11815.34 4L Ce II VE72 
8407.542 11890.83 8 Te I M075 

I 
8462.23" 11813.98 0.20 6 HfI G070 

8407.78 11890.49 0.25 lL Tm CA69 8464.88 11810.29 1 B BrI TE63 
8409.21 11888.47 0.10 10 HfI G070 8465.59 11809.294 0.08 4L Nd BL70 
8411.-997 11884.530 5L TbI GI74 8467.04 11807.27 0.02 30 Thm LI74 
8412.01 11884.5] 5H Ba I RU55 8467.73 11806.31 1 BrI TE63 
8412.044 11884.463 2L An M173 8468.943 11804.617 6L Thl GI74 
8412.313 11884.08 0.01 225 Fe I LI76 8469.303 11804.116 3L Thl GI74 
8412.41 11883.95 4 BrI TE63 8471.38 11801.22 20 Ge 1 HU64 
8413.191 11882.84 0.01 580 Fe I LI76 I 8471.48 11801.08 0.02 7 CI J065 
8415;50 11879.59 0.02 8 CI J065 8473.221 11798.66 3 Se I M074 
8419.04 11874.589 0.05 7L Nd BL70 8474.21 11797.28 0.25 1 L Tm CA69 
8419.316 11874.199 3L Thn GI74 8474.25 11797.22 0.10 1 Hf G070 
8419.800 11873.517 0.06 7L SmlI BL69 8474.30 11797.16 0.05 140 ZrI TA76 
8421.34 11871.35 0.05 2 Hf I G070 8475.10 11796.04 2 Se I M074 
8421.75 11870.77 4 BrI TE63 8476.990 11793.412 0.15 3L SmII BL69 
8421.947 11870.49 3L Ce 11 VE72 8477.699 11 792.42!1 1!10 Krl KAhQ 

8422.869 11869.19 3L Ce 1 VE72 8479.523 11789.889 500 NeI HU73 
8423.449 11868.373 3L Th GI74 8480.131 V 789.043 1500 Nel HU73 
8424.59 11866.76 0.02 195 CII RA69 8480.665 11788.31 6 Cml C076 
8425.14 11866.00 2 II MI62 8481. 78 11786.75 0.25 1 L Tm CA69 
8425.392 11865.636 4L Th 11 GI74 8482.844 11785.27 33 Se I M074 
8426.378 11864.247 7L TbI GI74 8484.210 11783.376 0.15 3L Sm BL69 
8427.27 11862.99 0.02 5 CI J065 8484.290 11783.26 0.01 160 Fe I LI76 
8429.76 ]]859.488 0.07 6L Nd BL70 8485.960 11780.95 9 Cm] C076 
8429.86 1l8!>~.;1!> U.2U 1 L Tm CAb9 848b.6b lln9.98 U.U5 7 lif I t;U70 
8430.39 11858.60 0.02 11 Zr TA76 8487.4] 11778.93 0.25 1 L Tm CA69 
8430.546 11858.382 4L TbI GI74 8487.840 11778.34 320 I I LU75 
8430.818 11858.00 4L Ce VE72 8488.08 11778.01 45 I MI62 
8435.570 11851.32 3L Ce I VE72 8488.41 11777.54 0.02 11 CI J065 
8436.65 11849.80 0.05 11W Zr TA76 8489.233 I 11776.403 5L Thn G174 
8437.42 11848.73 0.02 6 CI J065 8490.127 I 11775.163 4L ThI GI74 
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H4YU.3b 

8491.805 
8492.692 
8493.01 
8493.563 

8494.114 
8494.21 
8495.829 
8495.95 
84%.10 
84%.167 
8497.73 
8498.825 
8499.008 
8499.82 
8502.040 
8504.86 
8505.00 
8505.91 
8506.71 
8508.67 
a509.60 

8510.939 
8513.49 
8515.540 
8516.340 
8519.337 
8519.337 
8520.477 
8521.74 
8522.42 
8523.46 
8526.32 
8527.447 
8529.631 
8529.68 
8530.2(, 
8533.902 
8534.08 
8535.754 
8536.017 
8537.160 
8538.20 
8538.71 
8539.028 
8539.70 
8540.14 
8541.31 
8542.070 
8542.145 
8544.49 
8545.20 
8545.523' 
8546.53 
8548.080 
8548.080 
8548.379 
8548.46 
8548.845 
8550.11 
8551.819 
8551.997 
8553.347 
8553.347 
8553.441 
8555.461 

11774.85 

11772.838 
11771.61 
11771.17 
11770.40 

11769:637 
11769.50 
11767.26 
II 767. 09 
11766.88 
11766.792 
11764.629 
11763.1l2 
11762.86 
11761.74 
11758.665 
11754.76 
11754.57 
11753.32 
11752.21 
11749.50 
11748.22 

11746.37 
11742.85 
1174O.023 
11738.921 
11734.79 
11734.79 
11733.220 
11731.48 
11730.55 
11729.12 
11725.19 
11723.63 
11720.628 
11720.56 
11719.85 
11714.763 
11714.51 

11712.220 
11711.86 
11710.291 
11708.87 
11708.16 
11707.74 
11706.81 
11706.21 
11704.60 
11703.56} 
11703.457 
11700.24 
11699.27 
11698.831 
11697.45 
11695.332 I 
11695.332 
11694.93 
11694.82 
11694.285 
11692.56 
11690.219 
11689.98 
11688.13 
11688.13 
11688.002 

11685.25 

0.05 

0.01 

0.05 

0.01 

0.25 
0.05 

0.15 
0.10 

0.15 
0.02 
0.10 
0.02 
0.10 

0.02 

0.12 
0.08 

0.02 

0.05 
0.10 

0.02 
0.10 

0.05 

0.08 

0.20 
0.25 
0.20 
0.]5 

0.02 

0.12 
0.]2 

0.02 

0.02 
O.OJ. 
O.OJ 
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Section II Wavenumber Table (finding List) -Continued 

4 

17V 
8 

70 
3L 

16 V 

1 L 
4L 
1 L 

150 
2000 I 

3L 
3L 
6 
2 
3L 

114 
5 

142 
3 
5 

82 

3L 
400 

4L 
4L 
3L 
3L 
5L 
3L 

10 
4 
4W 
3L 
3L 

180 
5 

6000 
4 

3L 
3L 
4L 

90 
1 L 
9 
3 
1 L 
4 
3L 
7L 
3 

10 
3L 

40 H 
4L 
4L 
3 
2 
3L 

85 
17 V 

230 
3L 
3L 

300 
.3 

Hfl 

KJ 
Se 
Hf! 
Ce 1 

KI 
AI 11? 
Ce II 
Tm 
Hfl 
Ne I 

Nd 
Gd} 

Te 1 
I I 

Srnn 
C} 
Zr 
CI 
Zr 
Tm 
CJ 
Ce II 
Brt 
Sm 
Cd 
Ce n? 
Cel? 
An 
In I 
Ge 
Hf I 
HfJ 
Cel 
Th 
CII 
Zr 
Gel 
HII 
Thl 
Ce II 
Gd I 

Ge I 

An 
CmI 
Zr 
Tm 
Hf I 
Sm 
ThJ 
Si I 
Ge 
ThI 
Ba 1 

Sm II? 
!:lm II~ 
Cml 
S I 
Th I 
CII 
KI 
Fe I 
Cel? 
Cel? 
Ne I 

Cml 

Reference 

(;010 

J072 
M074 
G070 
VE72 
J072 
MI63 
VE72 
CA69 
G070 
HU73 
BL70 
BL71 
M075 
MI62 
BL69 
J065 
TA76 
J065 
TA76 
sun 
J065 
VE72 
TE63 
BL69 
BL71 
VE72 
VE72 
MI73 
J067 
HU64 
G070 
G070 
VE72 
Gl74 
RA69 
TA76 
HUM 
(;070 

Gl74 
VE72 
BL71 
HUM 
MI73 
C076 
TA76 
CA69 
G070 
BL69 
GI74 
LI65 
HUM 
GI74 
RU55 
BL69 
HL69 

C076 
JA67 
GI74 
RA69 
J072 
LI76 
VE72 
VE72 
HU73 
C076 

Vacuum 
wavenumber 

u(cm- I ) 

8551.07 

8558.660 
8560.410 
8560.41 
B1>62.011 

8563.60 
8565.62 
8566.355 
8566.604 
8566.91 
8568.030 
8568.369 
8569.43 
8571.64 
8572.169 
8572.19 
8573.124 
8573.80 
8573.949 
8574.22 
8574.83 
8574.91 
8575.012 
8575.40 
8576.60 
8577.082 
8577.388 
8577.431 
8577.99 
8579.20 
8579.677 
8580.27 
8581.05 
8581.12 
8581.14 
8582.08 
8582.330 
8582.82 
8585.14 

8586.051 
8586.243 
8586.243 
8586.51 
8587.356 
8587.932 
8588.01 
8588.02 
8588.40 
8589.610 
8589.997 
8591.50 
8591.552 
8591.61 
8592.699 
8593.15 
8593.18 

8594.659 
8594.902 
8595.12 
8595.433 
8596.032 
8596.97 
8596.97 
8598.56 
8599.67 
8599.68 

Air 
wavelength 

h(A) 

11083.05 

11680.875 
11678.487 
11678.48 
11676.302 

11674.14 
11671.38 
11670.381 
11670.042 
11669.63 
11668.10 
11667.638 
11666.20 
11663.186 
11662.467 
11662.44 
11661.167 
11660.25 
11660.045 
11659.68 
11658.85 
11658.78 

11658.60 
11658.07 
11656.44 
11655.786 
11655.37 
11655.312 
11654.55 
11652.91 
11652.26 
11651.45 
11650.40 
11650.30 
11650.28 
11649.00 

11648.66 
11647.99 
11644.85 
11643.62 
11643.35 
11643.35 
11642.99 
11641.85 
11641.06 
11640.96 
l.l 640. 94 
11640.43 
11638.79 
11638.26 
11636.2 
11636.155 
11636.08 
11634.601 
11633.99 
11633.951 

11631.948 
11631.62 
11631.33 
11630.90 
11630.09 
11628.83 
11628.82 
11626.67 
11625.173 
11625.16 

0.05 

0.12 
0.15 

0.06 

0.02 
0.25 
0.01 
0.10 
0.02 

0.10 
0.0] 
0.20 

0.02 
0.01 
0.02 
0.02 
0.10 

0.02 
0.25 

0.01 
0.25 
0.02 

0.02 

0.20 

0.02 
0.10 

0.25 
0.01 

0.02 

0.05 

0.01 

0.]5 
0.10 

0.02 
0.25 
0.25 
0.02 
0.02 

Intensity1 
and Spectrum 

character, 

12 Zr 
4L Sm 
3 L Sm 
2L An 
6L 
7 
lL 

10 
3L 

24 
4L 

.5 L 
20D 
3L 

3200 
1 L 
3L 
I L 

6600 
47 
13 
10 

5L 
1500 

1 L 
1 
3L 

10 
lL 
5 
3L 
2V 
1W 
4 
7 
5H 

55 
5 
7 

3 
4L 
4L 
1 L 
1 
4L 
4 

1 
2 
5 

160 
4 
3L 
1 I 

4 L \ 
2 L I 

3L 
3 L 'I 

3L 
2 i 

1L~ 

Cell 

CI 
Tm 
S 1 

Cd 
Cl 
Ce n 
Thl 
Br I 
Nd II 

BI 
TmI 
ThI 
He II 

BI 
CI 
Cl 
HI 

Ce II 
Zn 
TmI 
Kr I 

Ce I 
S 1 

Tm 
C.l 
Ce 1 

Nl 
I I 

Tm 
Zr 
TmI 
Te I 
CI 
Hf! 

Cml 
Ce II? 
Cel? 
Tm] 
Fe I 
Ce I 
Si 1 

Br I 
Hi I 
Te I 

Fe) 
Cll 
ThI 
BrI 
ThI 
TmI 
Nd 

Thn 
Ce II 
BrI 
TbI 

2 I Se 

23 'I C I 
1 L Tm 1 

1 L I Tm 
3 V i N I 

1 LD: Be II 

S9 

Reference 

TA76 

BL69 
BL69 
MI73 
BL71 

J065 
CA69 
JA67 
BL71 
J065 
VE72 
GI74 
TE63 
BL70 
LI70 
CA69 
GI74 
HU69 

LI70 
J065 
J065 
G070 
VE72 
TA76 
CA69 
KA69 
VE72 
JA67 
CA69 
J065 
VE72 
EI58 
MI62 
sun 
TA76 
sun 
M075 
J065 
G070 
C076 
VE72 
VE72 
CA69 
1176 
VE72 
LI65 
TE63 
G070 
M075 
LI76 
RA69 
G174 
TE63 
GI74 
CA69 
BL70 
GI74 
VE72 
TE63 
KL69 
M074 
J065 
CA69 
CA69 
EI58 
H069 
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60 MICHAEL OUTRED 

Section II. Wa'\'enumber Table (Finding List) -Continued 

Vacuum Air I:ur Intensity Vacuum Air ll,u Intensity 
wavenumber wavelength and Spectrum Reference wavenumber wavelength and Spectrum Reference 

u(cm- 1) A(A.) (em-I) character u(cm- 1) A(A) (cm- 1) character 

8600.267 11624.36 138 Te I M075 8634.569 11578.184 0.06 5L Gd I BL71 
8600.299 11624.32 4L Ce II VE72 8635.27 11577.2 11 Cl I KA69 

8601.15 11623.17 0.25 1 L Tm CA69 8636.558 11575.518 4L ThI G174 
8601.462 11622.749 0.01 1 Pbl AN68 8637.874 11573.75 23 Te I M075 

8602.93 11620.766 0.15 3L Nd BL70 8638.08 11573.5 2 CII RA69 
8603.39 11620.14 0.02 3 LB Mgn RI55 8639.568 11571.485 . 5L Thl G174 

8603.55 11619.93 0.20 lL Tml CA69 8640.02 11570.88 20 Ge I HU64 

8603.733 11619.681 0.08 4L Gdl BL71 8641.51 11568.885 0.10 3L Nd BL7.o 

8604.02 11619.29 0.02 12 CI J065 8643.58 11566.114 0.02 4V NI EI58 

8604.837 11618.190 3L Th I G174 8645.710 11563.265 0.15 3L Smll BL69 
)8605.376 11617.462 5L Thl GI74 8645.76 11563.19 0.10 5U Hf G070 

8605.536 11617.25 28 Te I M075 8646.40 11562.34 .0.25 1 L Tmll CA69 

8606.18 11616.38 0.25 1 L Tml CA69 ! 8647.67 11560.64 .0.1.0 5 Hf G070 
8606.6 11(i15.8 1 Re I KL57 8648.86 11559.05 5 Yb II ME67 

8607.338 11614.814 1750 Ge J HU64 8649.305 11558.46 35.0 1 I LU75 
8607.882 11614.081 1200 I Nel HU73 8649.488 11558.214 3L Th I G174 
8608.447 11613.318 3L Th GI74 8650.09 11557.41 .0.25 1 L TmI CA69 
B60B.92 116]26B 0.02 900 Zr J TA76 HnSO.l44 1]557.3.~7 3L Thl G174 
8609.03 11612.53 0.25 1 L Tm CA69 8650.26 11557.17 0.05 50 FI Ll49 
8609.42 11612.0 0.50 1 Hf G070 8651.30 11555.79 0.05 4 HfI G07.o 
8609.441 11611.98 8 Te] M075 8653.33.0 11553 . .082 0.15 3L Sm II BL69 
8609.826 11611.458 1 Kr I KA69 8654.339 11551.735 .0 . .05 7L Gd l BL71 
8610.10 11611.09 .0.02 12 Si] LI65 8656.520 11548.825 .0.15 3L Smll BL69 
8610.47 11610.60 5 I I MI62 8657.14 11548.00 .0.25 1 L Tm CA69 
861.0.55 11610.48 15 Cn KI53 8659.65 11544.65 .0 . .05 20 FI LI49 
8611.099 11609.74 5 Se M074 866.0.14 11544.00 5 Tm SU73 
8611.12 11609.72 0.02 1 Si t LI65 8661.268 11542.494 3L Th II (;174 
8612.07 116.08.43 .0.20 1 Hf G070 8663.14 11540 . .00 5 Tml SU73 
8612.7.07 11607.57 .0.01 255 Fe 1 1176 8663.97 11538.90 3 Tm J SU73 
8612.854 11607.375 .0.02 4 S I a67 8664.22 11538.57 2 I I MI62 
8612.86 11607.36 30 H Ba I RU55 8005.885 11536.345 950 Net HU73 
8613.27 11606.815 .0.1.0 3L Nd BL7.o 8666.181 11535.95 2 Se M074 
8614.266 116.05.473 3L Thl GI74 8667.53 11534.16 0.10 1.0 Hfl G070 
8614.699 11604.89 3L Cel? VE72 8668.277 11533.16 3L Ce I VE72 
8614.699 11604.89 3L Cel? VE72 8669.948 11530.938 3L Thl GI74 
8615.41 116.03.94 20 YbI ME66 8672.64 11527.36 45 Ge I HU64 
8616.57 116.02.38 .0.1.0 130 Hf I G070 8672.982 11526.904 5L Th GI74 
8617 . .017 116.01.768 .0 . .01 13 S I JA67 8673.316 11526.460 4L ThI GI74 
9617. HI9 11601 E\~7 SOO N"I HlTn Hn74.~4 11:;2:;.10 0.05 2R Zr TA76 
8617.92 ]]600.56 0.02 3 LB Mgn RJ55 8674.400 1]525.0]9 1500 Nel HU73 
8619.26 11598.7 5 Cl I RA69 8675.131 11524.05 4 Se M074 
8620 . .08 11597.64 1 Br I TE63 8675.657 11523.350 .0 . .01 6 S] JA67 
862.0.83 11596.64 .0.25 1 L Tm] CA69 8676.112 11522.746 3000 Nel HU73 
8621.314 11595.985 6L Th I GI74 8676.49 11522.24 .0.25 1 L Tmll CA69 
8622.88 11593.9 3 Cl RA69 8676.5.08 11522.22 .0.01 2 Fe I LI76 
8623.096 11593.59 .0.01 91 Fe I LI76 8676.637 11522.05 45 Te] M075 
8623.886 11592.527 .0.06 6L Gd t BL71 868.0.850 11516.456 5L Thl GI74 
8623.99 11592.38 .0.02 3 Si I 1165 8681.72 11515.30 50 Tml SU73 
8624.17 11592.14 .0.11 4 Si I RA65 8681.979 11514.959 4L Thl GI74 
8624.449 11591.77 28 Te] M075 8684.163 11512.063 3L ThI GI74 
8624.47 11591.74 0.10 3 Hil G070 8684.538 11511.566 6L Thl GJ74 
Hb:l4.M 11 !>9 1. 52 0.02 , 5 Si 1 LI05 8085.698 11510.028 3L Th I GI74 
8625.759 11590.01 5L Ce II VE72 8686.65 11508.77 3.0 Brt TE63 
8625.8.01 11589.953 4L Tht GI74 8687.642 11507.46 9 em] C076 
8625.952 11589.75 3L Ce VE72 8688.52 11506.29 0.25 1 L Tm CA69 
8627.20 11588.07 37 I J LU75 8689.023 11605.624 0.10 3L Gdl BL71 
8627.46 11587.73 0.05 28 Zr] TA76 869.0.52 11503.64 .0.20 6 Hf I G070 
8628.39.0 11586.476 .0.15 3L Sm II BL69 8690.80 11503.271 0.1.0 3L Ndl BL70 
8628.43 11586.42 0.20 11 Zr TA76 8691.05 11502.94 .0.2.0 3 Zrt TA76 
8630.45 11583.71 10 Brt TE63 8691.12 115.02.84 0.11 4 Si I RA65 
8631.0 11583.0 1 H Bal RU55 

I 
8691.54 11502.292 .0.1.0 3L Nd BL70 

8631.64 11582.12 .0.02 43 Zr TA76 I 8691.621 115.02.185 3L Th I GI74 
8632.40 11581.1 3 Cl RA69 8692.155 11501.478 4L Thl GI74 
Hn:~2. 71 l1SHO.6R 8 Ge HU64 8692.28 11501.31 I 1 Br I TE63 
8632.929 11580.384 I 4L Art MI73 8692.297 11501.290 .0.08 

I 
4L Gd I BL71 

8633.28 11579.9 I 9 C1 t RA69 8692.57 11500.53 .0.20 7 Hf G070 
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Section II Wavenumber Table (Finding List) -Continued 

Vacuum ! Air /).(1" I Intensity Vacuum Air /).(1" Intensity 

wavenumber I wavelength 
(em-I) I 

and Spectrum Reference wavenumber wavelength and Spectrum Reference 

(1"(cm- I) , t..(A.) character (1"(cm- 1) t..(A.) (em-I) character 
.. 

8694.46 11498.43 18 I I LU75 8748.843 11426.955 0.07 7L GdI BL71 
8694.68 11498.138 0.10 3L Nd BL70 8749.760 

! 
11425.757 0.12 4L Sm n BL69 

8695.62 11496.90 10 Tml sun 8751.130 11423.968 0.12 4L Sm II BL69 
8696.00 11496.39 0.02 3 LB Be I H069 8751.289 11423.76 3L Cel? VE72 
8700.53 11490.4 3 C1 RA69 8751.289 11423.76 3L Cel? VE72 
8700.925 11489.885 5L Th I GI74 8751.52 11423.46 20 H Ba I RU55 
8701.779 11488.757 0.01 2 Ph 1 AN68 8751.72 11423.20 1 Tm SU73 
8702.936 11487.23 6623 Te} M075 8752.391 11422.32 0.01 52 Fe I LI76 
8703.27 11486.80 8 I I? MI62 8753.48 11420.9 3 C1 RA69 
8703.27 11486.80 8 I I? MI62 8753.899 11420.36 8 Crn I C076 
8703.853 11486.02 5L Ce 1 VE72 8753.923 11420.32 154 11 LU75 
8704.00 11485.83 0.02 5 Si I LI65 8754.217 11419.940 0.08 4L Gd I 

I 

BL71 
8704.8 11484.8 YI B055 8754.78 11419.20 10 Trn I SU73 
8705.01 11484.50 15 CrJ , KIS3 R755.57 1141R.1R 0.20 till Zr T TA7ti 
8705.45 11483.91 3 Ru I KE59 8756.234 11417.309 3L Thl i GI74 
8705.555 11483.774 1500 Ge 1 HU64 8757.50 11415.66 3 I I? MI62 
8705.77 11483.49 0.25 IL Tm'II CA69 8757.50 11415.66 3 I I? MI62 
8707.93 11480.65 0.02 200 Hf I G070 8758.112 11414.86 3L Ce II VE72 
8708.25 11480.22 0.05 12 FI LI49 8758.61 1I414.20 0.05 15 FI LI49 
8711.14 11476.42 0.05 10 Hf I G070 8759.77 11412.70 0.10 30 Hf G070 
8711.637 11475.757 3L Thl GI74 8761.480 11410.47 35 Te I M075 
8712.071 11475.19 3 Cm} C076 8761.49 11410.460 0.10 3L Nd BL70 
8713.08 11473.85 0.05 30 Hi I GO·fO 8761. 779 11410.08 137 I I LU75 
8713.19 11473.70 0.05 30 F I LI49 I 8762.08 11409.69 0.02 269 CII RA69 
8713.79 11472.93 10 en KI53 8762.508 11409.134 llOOI Nel HU73 
8715.84 11470.22 lL Ar II? MI63 8764.766 11406.195 0.01 165 B S I JA67 
8716.913 11468.811 0.10 3L Gdl BL71 8764.99 11405.90 7 Tml SU73 
8717.075 11468.598 3L Th GI74 8766.51 11403.92 2 Ba RU55 
8719.45 11465.47 13 I I? LU75 8766.62 11403.78 0.03 12 V Nal RI56 
8719.45 11465.47 13 I I? LU75 8767.004 11403.283 0.01 150 B S I JA67 
8719.696 11465.15 4L Ce I VE72 8768.42 11401.46 2 I I MI62 
8719.781 11465.039 5L Thl GI74 8769.296 11400.303 0.01 85 B S 1 JA67 
8719.831 11464.974 1 L Tbl KL72 8769.893 11399.53 125 Te I M075 
8720.13 11464.58 I 35 Bn TE63 8770.575 11398.640 4L An MI73 
8724.338 11459.050 550 Ge 1 HU64 8770.689 11398.492 0.01 30 S I JA67 
8725.09 11458.07 

i 

6 I MI62 8i71.09 11397.98 10 I MI62 i 

8725.50 11457.52 13 I I LU75 8771.10 11397.96 12 Cn KI53 
8725.533 11457.481 500 KrI KA69 8771.22 11397.80 1 Tm SU73 
8725.84 11457.08 8 I I MI62 8771. 70 11397.18 16 ~ I LU75 
8727.072 11455.46 5L Ce I VE72 8772.23 11396.50 10 I MI62 
8728.85 11453.12 3 Re I KL57 8772.76 11395.80 1 TmI SU73 
8729.36 11452.46 0.02 3 HfI G070 8774.79 11393.17 0.02 10 Hf I G070 
8729.48 11452.30 I Trn SU73 8775.21 11392.62 0.02 231 CII RA69 
8729.74 11452.0 2 CI RAoY 8775.276 11392.54 4L Th I KL69 
.8730.453 11451.02 51 I I LU75 8775.76 11391.9] 0.05 23 ZrI TA76 
8730.53 11450.92 0.20 60 Hf1 G070 8776.74 11390.63 15 Cn KI53 
8731.930 11449.087 0.15 3L Sm n?' BL69 8776.894 11390.434 1600 I Nel HUn 
8731.930 11449.007 O.lJ JL 5ml? DL69 8777.154 11390.122 0.01 265 B S I JA61 
8732.66 11448.13 0.10 6 Zr TA76 8777.891 11389.14 2L TbI KL69 
8733.012 11447.67 160 I I LU7S 8779.23 11387.40 4 Tm SU73 
8733.32 11447.27 18 Br I TE63 8780.130 11386.235 5L ThI GI74 
8736.80 11442.70 1 Yb 1I ME67 8781.191 11381.171 3L ThJ GI74 
8737.50 11441. 79 0.02 4 S JA67 8781.72 11384.174 0.10 5L Nd BL70 
8738.48 11440.51 0.02 3 Hf I G070 8781.82 11384.04 0.20 1 L Trn CA69 
8739.535 11439.12 0 .. 01 87 Fe I LI76 8781.916 11383.920 3L ThI GI74 
8740.69 11437.61 9 IBn TE63 8782.08 11383.70 8 Re I KL57 
8741.67 11436.33 0.02 000 lell RA69 8782.73 11382.863 0.02 1 D)'l C07l 
8742.442 11435.32 3L Ce I VE72 8783.740 11381.556 0.15 3L Sm BL69 
8742.76 11434.90 200· TmI SU73 8783.80 11381.48 0.05 3 Hf I G070 
8744.400 11432.76 4L 

Ice 
VE72 ,I 8783.82 11381.45 0.03 11V Nal RI56 

8744.528 11432.593 4L ThI GI74 Ii 8784.555 11380.51 6 CmI C076 
8746.738 11429.704 6L /ThI GI74 It 8785.52 11379.26 5 Cn KI53 
8746.86 11429.56 15 I I MI62 8786.44 11378.06 0.02 45 CII RA69 
8747.169 111429.14 9 ITe I M075 8786.71 11377.71 0.02 51 Zn TA76 
8747.74 11428.40 50 I I? MI62 8788.633 11375.22 108 I I LU75 
8747.74 ,11428.40 I 50 11 I? MI62 8789.024 11374.713 6L Th II GI74 
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Section II. Wavenumber Table (Finding List) -Continued 

Vacuum I Air ACT Intensity I Vacuum Air ACT ! Intensity 
Spectrum! wavenumber wavelength and Spectrum Reference wavenumber wavelength . and Reference 

O"(cm- I ) A(A) (cm- l ) character i O"(cm- t ) A(A) (em-I) character 

8789.173 11374.52 3L Ice VE72 8826.067 11326.973 3L Thl G174 
8789.480 11374.123 0.15 3L .Sm I? BL69 8826.362 11326.595 0.08 4L Gdl BL71 

8789.480 11374.123 0.15 3L iSm II? BL69 8826.41 11326.5 6 ell RA69 

8789.513 11374.08 0.01 14 Fe I LI76 8826.85 11325.97 1 Br TE63 

8789.62 11373.9 5 ell , RA69 8826.92 11325.88 6 Ru J KE59 
8789.67 

1
11373

."" 
5H Ba I ! RUS5 8827.18 11325.55 0.05 5 Zr TA76 

8789.75 11373.78 1 II M162 8827.198 11325.53 5 ein C076 

8789.874 .11373.61 75 ,Te I M075 8827.731 11324.839 0.06 7L Cd. BL71 

8790.871 111372.33 5 jCmI C076 8829.02 11323.184 0.02 3V NI EI58 
8791.054 11372.09 250 I] LU75 8830.68 11321.06 0.05 12 

I 
Zr TA76 

8793.357 t 11369.108 0.01 I IPb I AN68 8832.96 lI318.13 330 Ge I HU64 
8793.750 111368.60 3L ICe I VE72 8833.586 11317.33 2 Se M074 
8794.07 11368.18 0.20 610 .HE G070 8833.90 ] 1316.93 10 W Brl TE63 

8794.24 111367.97 4W IBri TE63 8834.539 11316.111 1 KrI KA69 

8794.370 11367.799 0.15 3L jSmII BL69 8836.160 11314.035 0.01 2 PhI AN68 
8794.79 11367.25 4W I~n TE63 8836.27 ll313.900 0.02 4V NI EI58 
8795.07 11366.90 1 MI62 8836.763 

I 
11313.26 500 I I LU75 

8795.241 ] 1366.673 10 !Ne! HU73 8838.50 11311.03 0.02 ) B S I JA67 
8796.55 1l 364. 98 0.20 610 IHII C070 8838.78 1]310.69 12 en KI53 

8797.310 11364.00 3L Cel VE72 8839.33 ]1309.97 4 Rei KL57 
8797.477 11363.79 6 

I

cml C076 8839.703 11309.50 I L Thl KL69 
8797.73 11363.454 0.02 1 Dy 1 C07l i 8839.94 11309.20 0.02 1 S 1 JA67 
8798.35 11362.657 0.10 3L I Nd HL70 8840.4 11308.5 0.40 2 ::;i} HAM 

8799.83 11360.74 1 L Ar M163 8841.412 11307.314 3L Th I G174 
8800.384 11360.030 0.01 2 Ph I AN68 

I 
8841.90 11306.7 3 Cll RA69 

8801.42] 11358.692 0.03 18 L OJ ER68 8843.46 11304.711 0.02 1 DYJ C071 
880].570 ]]358.499 

I 
3L Th I GI74 8843.569 11304.557 20 NeI HU73 

8802.50 11357.30 3 Tm J? SU73 8844.12 11303.85 50 Nel HU73 
8802.50 11357.30 i 3 Tm J? SU73 8844.171 11303.787 SL Thl GI74 
8803.262 11356.32 

1
2400 I I LU75 8844.247 11303.690 1 Krr KA69 

8803.542 11355.96 0.01 
j 

2 Fe 1 Ll76 8844.361 11303.544 4L Th I? C174 
8804.S03 11354.715 8L Thl GI74 8844.361 11303.544 4L Thl? GI74 
8805.32 11353.67 75 I I MI62 8844.38 11303.52 0.10 100 Hfl G070 
8806.668 11351.924 6L Thl GI74 8844.75 11303.04 80 Bal RU55 
8806.85 11351.69 15 I I LU75 8845.275 11302.376 0.01 23 L 01 E163 
8806.997 11351.50 3L Cel? VE72 8847.31 11299.78 5H Ybn ME67 
8806.997 11351.50 3L eel? VE72 

I 
8848.026 11298.86 0.0] 11 Fe I Ll76 

8808.13 11350.04 65 BTl TE63 8848.18 11298.66 3 RUI KE59 
8809.51 11348.26 0.05 3U Hi I G070 8848.19 11298.66 4 11 MI62 
8809.849 ]1347.83 160 1 I LU75 8848.349 11298.450 2 Nel HU73 
8811.273 11346.00 3 Cm C076 8848.950 11297.682 0.01 22 L 01 E163 
8811.907 11345.175 0.01 24 B. S I JA67 8849.52 11296.96 0.20 9 Hf I G070 
8812.44 11344.489 0.05 7L Nd 1 BL70 8850.970 11295.104 0.01 21 L 01 E163 
8812.82 11344.00 30 Tm I? SU73 

I 
8851.65 11294.242 0.02 2V NI EI58 

8812.82 11344.00 30 Tm I? SU73 8851.70 11294.]73 0.15 3L Nd BL70 
8813.034 11343.73 3 Cml C076 8851.86 11293.97 0.25 lL Tm CA69 
8813.046 11343.709 4L Th I I GI74 8852.31 11293.40 240 Gel HUM 
8813.42 11343.23 75 1 I ' MI62 8852.45 11293.22 54 1 I LU75 
8813.45 ]]343.19 0.02 2B S J JA67 8852.648 11292.964 5 Nel HU73 
8813.69 11342.88 0.05 5 Zr TA76 8852.86 11292.69 2 BTl 

1 
TE63 

8813.708 11342.857 3L Th I GI74 8853.175 11292.29 35 Te I M075 
RR1'L5R ln~Qltl 1fi f:r 1 KI5R RR5R.2:\4 112Q2.22 3 Cml C076 

8817.07 11338.53 25 Ge 1 HUM 8853.65 11291.679 0.02 5V NI 

) 

EI58 
8817.097 11338.497 I 0.06 6L Gd I BL71 8853.685 11291.64 2L ThI KL69 
8820.04 11334.72 I 0.02 2L In I J067 8854.62 11290.45 17 I I LU75 
8820.890 11333.621 i 20 NeI HU73 8855.107 11289.83 0.02 15 Si I 

) 
RA65 

8821.081 ])333.375 
1 

1 Kr I KA69 

:1 

8857.006 11287.407 1 Hgl PE62 
8821.308 11333.084 I 0.01 3 PbI AN68 8857.041 11287.36 63 1 ] LU75 
882].76 ]]332.50 

I 5 Tm! sun 'I 8857.075 11287.318 0.01 21 L I 01 E163 
8822.117 11332.045 

I 

4L Thl GI74 8857.308 11287.022 0.01 21 LB 01 E163 
8822.25 11331.88 10 Cr I KI53 8857.392 11286.914 0.01 24 L 01 E163 
8822.87 ll33]'} I 5 ell RA69 8857.80 1 ]286.4 9 I C1 RA69 
8823.376 11330.428 I 5L Th CI74 8857.840 11286.344 0.01 2~ LBI 

0] EI63 
8823.49 11330.285 I 0.02 6L I C I 

J066 8858.27 } 1285.80 Tm SU73 
8824.010 ] 1329.613 I 10 Nel HU73 8858.368 11285.67 3 L ) eel : VE72 
8824.916 11328.451 I 4 I Kr I KA69 8859.60 11284.10 i 4 Tm i SU73 
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Section II. Wavenumber Table (Finding List) -Continued 

Vacuum Air !lcr Inten,;t, I I Vacuum Air !lcr !, Intensity 
! 

wavenUl;nber wavelength and Spectrum, Reference wavenumber wavelength and Spectrum I Reference 
cr(cm- I) A(A) (em-I) character ; , I cr(cm- I) A(A) (em-I) character 

8861.840 11281.25 3L Tbl KL69 I 8910.97 11219.05 0.20 10 Hf G070 
8864.53 11277.83 1 Yb II ME67 8912.706 11216.87 3 Se M074 
8865.322 11276.818 4L Thl GI74 8913.63 11215.70 200 

I 
Tm) SU73 

8866.93 11274.77 10 Ba) RU55 8914.438 11214.687 0.01 28 B S) JA67 
8867.251 11274.365 0.01 1 PhI AN68 8914.45 11214.67 0.05 11 Zr TA76 
8867.873 11273.574 4L ThI GI74 8914.532 11214.568 5B Krl? KA69 
8869.269 11271.800 0.01 1 Pb I AN68 8914.902 11214.101 5B Kr I? KA69 
8869.567 11271.421 0.10 3L Cd I BL71 8917.21 11211.20 OL ArII MI63 
8869.88 11271.03 I II MI62 8917.488 11210.85 i 4L Ce I VE72 
8870.13 11270.71 0.02 29 Zn TA76 8918.40 11209.71 1 LB ArII MI63 
8870.76 11269.90 6 TmI SU73 8920.55 11207.00 2 Tml SU73 
8871.933 11268.42 12 Te I M075 8920.83 11206.65 0.10 6 Hf 1 G070 
8872.10 11268.20 ,8 TmI SU73 8921.683 11205.579 4L Th I GI74 
8872.662 11267.49 10 Tel M075 8923.18 11203.70 0.05 9 Zr TA76 

8872.821 11267.29 117 Te I M075 8924.22 11202.40 2 TmI SU73 
8873.67 11266.210 0.02 3V NI EI58 8924.63 11201.88 0.03 4 SiI RA65 
8875.780 11263.531 0.06 I 5L Gdl BL71 8925.184 11201.183 0.01 5 S I JA67 

I 
AA76R57 11?6?7QQ 2R Krl? KA69 8925.619 11200.637 0.10 3L Gd I BL71 
8876.48 11262.643 0.05 7L Ndl BL70 8926.12 11200.01 0.05 28 Zr TA76 
8876.78 11262.27 250 YbI ME66 8926.39 11199.67 8 Ru I KE59 
8876.991 11261.994 2B KrI? KA69 8928.35 11197.21 0.03 2V NaI RI56 
8877.46 11261.40 2 TmI SU73 8928.41 11197.14 3 BTl TE63 
8877.593 11261.234 0.01 Zn I J068 8928.68 11196.80 0.08 2 Si I RA~5 
8879.252 11259.126 0.06 5L Gd} BL71 8930.12 11194.99 100 BTl TE63 
8879.252 11259.126 150 KrJ KA69 8930.957 11193.943 0.06 5L Gdl BL71 
8879.363 11258.986 4L Thl GI74 8931.29 11193.52 0.05 1 Hf) G070 
8879.762 11258.48 3L Ce II VE72 8931.949 11192.70 3L Ce VE72 
8880.038 11258.130 3L Th I GI74 8933.532 11190.716 3L Th GI74 
8880.369 11257.711 200 KrI KA69 8933.96 11190.19 0.03 IV Nal RI56 
8880.490 II257.557 0.12 4L SmI BL69 8934.03 1II9O.09 0.20 2 Hf G070 
8880.7 11257.3 2H Ba I RU55 8934.950 II 188.94 28 Se) M074 
8881.44 11256.35 0.02 4L Mgll RI55 8936.030 II 187.588 0.01 16 Si I RA65 
8881.78 11255.93 0.02 5L Mgn RISS 8936.,263 11187.297 0.01 16 S I JA67 
8882.43 II2SS.10 0.10 3L Tm CA69 8936.34 11187.21 5 I MI62 
8882.435 11255.092 3L ThI GI74 8936.413 11187.108 100 KTI KA69 
8882.602 11254.881 0.02 15 L All ER63 8936.49 11187.02 0.05 70 Zr TA76 
8883.70 11253.496 0.02 1 L Arn MI63 8937.359 11185.925 5L Thl GI74 
8883.78 11253.39 0.10 3L Tm CA69 8938.88 11184.020 0.02 30 DYI C071 
8883.936 11253.190 0.02 14 L All ER63 8941.42 11181.36 OL Ar II? MI63 
8884.220 11252.830 2300 Gel HU64 8941.98 11180.142 0.02 IV NI EI58 
8885.578 11251.11 0.01 6 Fe I 1176 8942.811 11179.105 3L ThI GI74 
8886.758 11249.62 5 Te 1 M075 8942.82 11179.11 10 I I MI62 
8887.82 11248.273 0.05 5L NdI BL70 8943.040 11178.819 0.12 4L SmlI BL69 
8888.43 11247.50 2 BrJ TE63 8944.073 11177.528 3500 I NeI HU73 
8889.04 11246.73 0.02 8 Zr TA76 8945.17 11176.16 33 I I LU75 
8889.05 11246.72 200 I I LU75 8945.86 11175.30 1 Tm SU73 
8890.201 11245.26 4L Ce I? VE72 8947.11 11173.73 0.02 o LB Be II H069 
8890.201 11245.26 4L Ce J? VE72 8947.484 11173.266 0.02 2L ArII MI63 
8892.56 11242.28 0.05 40 Hf I G070 8947.87 11172.79 8 I I MI62 
8893.785 11240.729 4L Tb I KL72 8948.10 11172.50 2 Tmn SU73 
0094.949 11239.26 57 Se I M074 

I 
8950.613 11169.36 71 I I LU75 

8895.147 11239.02 0 emI C070 8951.33 11168.47 0.05 9 Zn TA70 
8896.30 11237.556 0.02 2V NI EI58 8951.607 11168.12 5L Ce II VE72 
OO97.113 11236.52 6700 I I LU75 8951.82 11167.855 0.07 5L Nd BL70 
8897.15 11236.47 0.05 40 Hf I G070 8951.88 11167.78 0.25 1 L Tmll CA69 
8902.080 11230.255 9L Thl GI74 8952.468 11167.05 10 Tel M075 
8902.92 11229.20 100 Tml sun 8954.17 11164.92 0.15 3L Tm II CA69 
8902.920 11229.195 6L Tb I KL72 8954.67 11164.30 20 Tml SU73 
8903.08 11228.99 0.20 460 HfI G070 'I 8954.68 II 164.29 0.25 1 L Tmll CA69 
8903.55 11228.40 10 TmI SU73 ! 8955.119 11163.74 508 Tel M075 
8904.08 II227.73 0.02 230 Hf G070 8955.48 11163.29 0.05 20 Zr TA76 
8904.60 11227.076 0.02 3V NI EI58 8956.436 11 ]62.099 3L ThI GI74 
8905.26 11226.2 2 CII RA69 8956.685 11161. 79 43 Se J M074 
8905.825 11225.532 3L Thl GI74 8956.74 11161.72 1W BTl TE63 
8906.18 11225.08 250 BTl TE63 8957.227 11161.113 0.10 3L Gdr I BL71 I 

8908.83 11221.742 0.02 10 Dy I C071 8957.48 11160:80 5 TmI 
I 

SU73 I 
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Section II Wavenumher Table (Finding List) -Continued 

Vacuum I Air ' au Intensity Vacuum Air au Intensity I 

wavenumber wavelength and Spectrum Reference wavenumber wavel~ngth and Spectrum Reference 
u(cm- l ) I A(A) (em-I) character u(cm- l ) A(A) (em-I) character 

. -

8957.945 11160.219 15 Ne I HU73 
I 

9005.44 11101.36 1 Bn TE63 
8960.400 11157.16 5L Ce I VE72 9005.81 11100.90 2 TmI SU73 
8960.51 11157.03 25 Cn KI53 9006.02 11100.65 I Bn TE63 
8961.067 11156.330 0.08 4L Cd I BL71 9009.23 11096.69 0.02 56 CII RA69 
8961.222 11156.15 9 CmI e076 9009.31 11096.59 20 Bn TE63 
8962.70 11154.30 1 Tm SU73 9009.93 11095.827 0.15 3L Nd BL70 
8963.105 11153.793 0 Cd II SP70 9010.}] 11095.60 20 Tm} SU73 
8963.50 11153.30 1 Tm SU73 9011.22 11094.24 100 BrI? TE63 
8964.74 11151. 76 0.03 6 ell RA69 9011.61 11093.8 6 CII RA69 
8965.60 11150.687 0.02 3 Dy I C071 9011.66 11093.70 4B I} MI62 
8966.747 11149.26 0.01 5 Fe I LI76 9011.81 11093.51 250 BrI? TE63 
8967.68 11148.11 0.05 5 Zr TA76 9012.19 11093.0 6 CII RA69 
8967.793 11147.96 8 Se M074 9012.59 11092.55 0.10 3 Hf G070 
8968.04 11147.65 0.10 60 Hf I G070 9013.77 11091.10 150 Ce III SU65 
8968.111 11147.567 0.01 1 Pb I AN68 9013.973 11090.85 4L Ce I VE72 
8968.46 11147.15 10 I I MI62 9014.066 11090.735 3L Thl G174 
8968.56 11147.0 0.50 4 Hf G070 9015.022 11089.56 10181 Te I M075 
8968.889 11146.61 9 Cml C076 9016.55 11087.68 lL ArJI MI63 
8969.68 11145.62 0.25 1 L Tm CA69 9017.360 11086.68 106 Te I M075 
8969.86 11145.40 lLW Art M173 9017.97 11085.934 0.10 3L Nd BL70 
8970.146 11145.037 0.01 25 B SI JA67 9018.00 11085.90 0.25 1 L Tm CA69 
8970.45 11144.66 0.01 1 L Gel AN59 9018.534 11085.241 I Xel HU70 
8970.59 11144.49 0.20 1 L Tmn CA69 9018.99 11084.68 1 I II MA60 
8970.92 11144.08 0.02 17 Zn TA76 9019.42 11084.16 2 I I MI62 
8971. 771 11143.020 3000 I Ne I HU73 9020.49 11082.84 0.02 206 CI I. RA69 
8972.67 11141.90 1 Re I KL57 9020.577 11082.73 3L Ce I VE72 
8974.032 11140.22 3 emI C076 9022.677 11080.15 3L Ce II VE72 
8974.05 11140.20 6 I I MI62 9023.527 11079.107 0.01 3 Pb) AN68 
8974.299 11139.881 3L Thl GI74 9024.02 11078.51 0.05 3 Zr TA76 
8974.95 11139.07 0.10 80 HI G070 9026.3 11075.7 3 Ba I RUSS 
H975.U5U 1113H.~4~ 0.10 5L Sm I? BL69 9027.029 11074.809 5L Th GI74 
8975.050 11138.949 0.10 5L Sm II? BL69 9027.29 11074.49 0.05 40 Hf I G070 
8975.153 . 11138.821 4L ThI GI74 9027.62 11074.08 40 BrI TE63 
8975.627 11138.24 OLW Tbl KL69 9027.904 11073.735 3L Th) G174 
8975.74 11138.10 2 I MI62 9028.449 11073.07 0.01 1 Fe LI76 
8977.932 11135.373 0.01 18 B S I JA67 9029.045 11072.34 42 I I LU75 
8977.99 11135.30 40 Tml SU73 9029.23 11072.1 3 CI I RA69 
8979.148 11133.865 7L An MI73 9029.551 11071.72 0.01 1 Fe I LI76 
8979.51 11133.42 001 13M SI JAIl7 9029.91 11071.28 2 J'm SU73 
8980.983 11131.59 3L Ce II VE72 9031.19 11069.71 2 TmI SU73 
8981.38 11131.10 2 Tml SU73 9031.403 11069.446 0.01 I Pb) AN68 
8982.07 11130.25 0.05 14 Zr TA76 9031.726 11069.049 3L Thn GI74 
8982.240 11130.03 0.01 12 Si I RA65 9032.22 11068.44 I L ArII MI63 
8982.470 11129.747 0.10 5L Sml BL69 9032.322 11068.320 4 Ce III LI72 
8983.01 11129.08 0.20 3 Zr TA76 9032.57 11068.02 60 Ce SU65 
8983.44 11128.55 3H Toll SU73 9032.640 11067.929 0.02 2L ArIl MI63 
8983.649 11128.287 5L Thl GI74 9033.84 11066.46 0.02 4LB Be I JH62 
8984.050 11127.790 0.06 7L Smn BL69 9034.17 11066.06 0.02 3 LB Be I JH62 
8985.866 11125.541 4L Thl GI74 9034.590 11065.54 5L Cel? VE72 
8986.059 11125.30 153 Te I M07S 90M.590 11065.54 5L Cel? VE72 
8986.202 11125.125 0.01 4L Ge I AN59 9035.02 11065.02 2 ReI? KL57 
8987.090 11124.026 3L Th I GI74 9035.02 11005.02 2 ReI? KL57 
8987.88 11123.05 0.02 300 CII RA69 9035.458 11064.478 0.01 2 Pb I AN68 
8990.509 11119.80 0.01 21 Fe I LI76 9035.903 11063.932 2 Asn AN71 
8991.348 11118.757 8L ArI MI73 9036.19 11063.6 2 CI I RA69· 
8991.7 11118.3 IH Ba RU55 9037.759 11061.66 4L Ce I VE72 
8993.09 11116.62 7 I MI62 9038.29 11061.01 150 ee III SU65 
8994.762 11114.558 2L Tb I KL72 9038.91 11060.25 2H Yb II ME67 
8994.85 11114.42 50 H Ba I RUSS 9039.48 11059.56 4 I I MI62 
8995.070 11114.157 31. Th I (:174 9039.7!l4 110!l9.219 0.01 6 Ph I AN68 
9001.300 11106.464 20 L An MI73 9039.760 1l059.212 0.10 5L Sm BL69 
9001.798 11105.85 3L Ce II VE72 9039.952 11058.977 0.07 5L GdI BL71 
9003.10 11104.25 2 Tm SU73 

I 
9040.00 11058.9 1 CI RA69 

9003.70 11103.51 0.02 3L Ga I J067 904l.415 1l057.19 I 155 Te I M075 
9005.079 11101.804 5L Thl GI74 9041.561 11057.009 

! 
4L Thl GI74 

9005.33 11101.498 0.02 I 10 Dy} C07l 9042.053 11056.407 2L Tb I KL72 
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Section II. Wavenumber Table (Finding List) -Continued 

Vacuum I Air au . Intensity Vacuum Air au [ Intensity ! 

wavenumber wavelength and Spectrum Reference wavenumber wavelength i and Spectrum i Reference 
u(cm- 1) I A(A) (cm- I) character u(cm:-I) A(A) (cm- I ) character 

i 

9043.02 i llO55.2 2 CI I RA69 9079.110 11011.28 3L Cel VE72 
9043.213 llO54.989 4L Thl GI74 9079.22 11011.15 2000 Tml SU73 
9043.818 11054.249 0.01 Zn I J068 9079.79 11010.45 600 BrI TE63 
9044.20 11053.79 15 I I MI62 9080.487 11009.61 3L Cel VE72 
9044.35 ·llO53.60 20 Tml SU73 9081.979 11007.80 298 Te I M075 
9045.63 11052.035 0.05 5L Ndl BL70 9082.29 11007.42 10 BrI TE63 
9045.742 11051.898 7L Thl GI74 9082.936 11006.64 42 Te I M075 
9046.44 11051.05 2 Yb II ME67 9083.37 11006.11 2 Tml SU73 
9047.27 11050.04 2 I MI62 9083.75 11005.655 0.05 7L Ndl BL70 
9048.714 11048.27 19 Te I M075 9085.98 11002.95 4 Ybn ME67 
9049.25 11047.62 17 BrI TE63 9086.688 11002.096 0.15 3L Cd I BL71 
9049.392 11047.45 4 Cml C076 I 9086.933 11001.800 3L Thl GI74 

I 
9049.58 11047.21 10 BrI? TE63 

I 

9087.779 11000.776 0.20 3L Gdl BL7] 
9049.58 11047.21 10 Bn? TE63 9088.39 11000.04 0.02 7 HII G070 
9049.75 11047.00 0.20 80 Hf G070 9088.74 10999.62 0.02 70 ZrI TA76 
9050.05 11046.638 0.05 5L Ndt BL70 

II 
9089.84 10998.28 400 BrI TE63 

9050.389 11046.224 4L ThI GI74' 9090.20 10997.85 600 BrI TE63 
9050.79 11045.74 ~uu D Br I TEM 9092.570 10994.979 0.06 7L t;d I HL71 
9051.69 11044.64 5 CrI KI53 9093.297 10994.]0 3L Ce II? VE72 
9052.55 11043.59 12 I LU75 9093.297 10994.10 3L Ce II? VE72 
9052.911 11043.]46 3L Thl GI74 9093.297 10994.10 3L Cel? VE72 
9053.35 11042.611 0.00 4L Ncl DL70 9094.29 10992.90 0.05 S ZCI TA76 
9054.074 11041.73 2 Se I M074 9094.452 10992.71 9L Tb I KL~9 
9055.33 11040.20 0.01 ,0 L Ge I AN59 9095.71 10991.19 4 I I MI62 
9055.44 11040.07 0.05 9 ZrI TA76 .9095.76 10991.]2 2 BrI TE63 
9055.53 11039.95 20 Tm SU73 9097.10 ]0989.51 1 Bn TE63 
9055.66 11039.80 60 BrI TE63 9097.58 10988.93 0.02 2H Zr I TA76 
9056.29 11039.03 0.20 20 Hf G070 9097.703 10988.78 50 Te I M075 
9058.511 11036.319 4L Thl GI74 9097.89 10988.55 100 Ce III SU65 
9059.438 11035.19 3L Ce I VE72 9099.001 10987.21 0.01 1 Fe I LI76 
9059.47 ll035.15 IH Yb II ME67 9099.23 10986.93 0.02 13 C11 RA69 
9060.693 11033.661 0.02 14 MgI RI65 9099.46 10986.66 10 TmI SU73 
9061.072 11033.20 5L Ce I VE72 9099.66 10986.42 0.02 20 . Zr I TA76 
9061.973 1l032.103 0.02 15 MgI RI65 9100.780 10985.06] 0.]5 3L Sm II BL69 
9061.99 

I 
]1032.09 0.02 1 L til J059 9101.222 10984.527 0.01 20 Si I RA65 

9062.459 1l031.51 0.01 1 Fe LI76 9101.963 10983.633 5L Th I GI74 
9062.59 1l031.35 OL Ar II MI63 9102.502 10982.982 , 3L Th I GI74 
9062.98 11030.88 0.0] OL Gel AN59 9102.562 10982.910 4L ThI GI74 
9063.57 11030.16 0.02 50 ill I G070 9102.97 10982.424 0.02 0 Dy I C071 
9063.73 11029.96 5 Tmn SU73 9102.999 10982.382 0.02 2L Ar II MI63 
9064.85 11028.60 2L ArI MI73 9103.07 10982.30 100 Bn TE63 
9066.15 11027.020 0.02 1 Dy I C071 9103.266 10982.061 0.01 30 Si I RA65 
9066.349 11026.78 0.01 1 Fe I LI76 9103.901 10981.29 79 Tel M075 
9067.976 11024.81 3 Cml C076 9104.00 10981.17 30 Cem SU65 
9067.976 11024.81 3 CmI C076 9104.58 10980.47 3H Yb II ME67 
9068.43 11024.25 10 BrI TE63 9104.89 10980.10 100 TmI SU73 
9069.15 11023.37 IH Vb II ME67 

I 
9105.23 10979.70 6 I I MI62 

9069.73 11022.67 0.03 16 V KI RI56 9105.548 10979.308 0;01 80 Si I RA65 
9070.470 11021. 768 3L ThI GI74 9105.80 10979.00 300 BrI TE63 
9071.134 11020.96 2 Se M074 9106.126 10978.611 0.01 1 Pb AN68 
9071.31 11020.76] 0.02 1 Dy T C071 I 9107.67R 10976.74 10 Tel M075 
9071.44 11020.60 250 I I MI62 9108.24 10976.06 0.02 OL Lil J059 
9072.03 11019.87 0.03 17 V KI RI56 9108.399 10975.871 0.08 4L Gd I BL71 
9072.045 11019.855 0.01 4 Phi AN68 9109.435 10974.624 0 Gd II SP70 
9072.383 11019.45 6 CmI C076 9109.68 10974.33 lL ArII MI63 
9073.12 11018.55 1 BrI TE63 9110.12 10973.80 2L Ar II MI63 
9073.601 I 11017.965 0.01 80 Si I RA6S 9110.278 10973.608 0.01 2 Ph I AN68 
9074.29 11017.14 100 I I MI62 9110.38 10973.48 500 BrI TE63 
9074.571 11016.787 4L ThI GI74 9110.54 10973.29 0.25 I L Tm CA69 
9075.53 11015.63 30 Cn KI53 9111.32 10972.35 15 Tml sun 
9076.18 11014.84 0.03 3 C11 RA69 9111.37 10972.29 0.25 lL Tmn CA69 
9077.121 11013.69 0.02 5 Si I RA65 9111. 96 10971.58 0.10 380 Hfl G070 
9077.488 11013.25 0.01 1 Fe I LI76 9112.95 10970.39 4 I I MI62 
9077.51 11013.22 20 BTl TE63 

II 

9ll3.08S 10970.229 OL Thl KL72 
9077.95 11012.69 60HU Ba I RU55 9113.665 10969.530 0.01 40 Ph I AN68 
9078.26 11012.31 5 Br I TE63 9114.12 10968.27 0.02 1 L Gal J067 
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Section II. Wavenumber Table (Finding Li8t)-Conlinued 

Vacuum Air ACT Intensity Vacuum Air ACT Intensity 
wavenumber wavelength and Spectrum Reference wavenumber wavelength and Spectrum Reference 

CT(cm- 1 ) A(A) (em-I) character CT(cm- 1) A(A.) (em-I) character 

9115.200 10967.683 0.15 3L Smn BL69 9155.78 10919.07 0.02 3 LD Lil J059 
9117.056 10965.450 0.02 28 Mg1 RI65 9156.396 10918.34 1879 Te I M075 

9118.33 10963.92 0.25 1 L Tmn CA69 9157.15 10917.44 I Tm SU73 
9118.88 10963.260 0.02 0 Dy I C07l 9157.432 10917.10 0.01 3 Hel LT70 
9119.189 10%2.885 5L Tb] GI74 9157.479 10917.05 2LW Tb I KL69 

9119.39 10962.65 20 Ba 1 RU55 9157.79 10916.67 1 L Ar II MI63 

9119.49 10962.527 0.02 0 DYI C071 9158.736 10915.55 6 Te J M075 

9119.69 10962.28 0.02 2L Nell PE71 9158.97 10915.27 0.02 7L Mgn RI55 
9120.51 10961.30 3 Br J TE63 9}59.32 10914.95 3 Ba. RU55 

9120.90 10960.83 2W Bn TE63 9159.58 10914.54 0.05 20 HfI G070 
9121.23 10960.43 0.02 OL Nell PE7} 9159.77 10914.32 15 I I MI62 
9121.64 10959.94 IH Ybu ME67 9159.84 10914.23 0.02 IlL Mgn RI55 
9123.834 10957.304 0.02 27 MgI RI65 9159.841 10914.23 6L Cel VE72 
9123.84 10957.30 0.05 3 Zr TA76 9160.21 10913.79 OL Ar n? MI63 
9123.93 10957.19 12 Cn KI53 9160.386 10913.581 3L Thl GI74 
9124.050 10957.044 0.12 4L SmII BL69 9160.54 10913.401 0.02 I DYJ C071 
9125.16 10955.71 0.04 1 CI II RA74 9160.833 10913.05 0.01 9 Hel LT70 
9125.54 10955.26 0.01 9 SI JA67 9162.158 1091l.47 5L Ce I VE72 
9125.94 10954.775 0.05 5L Ndl BL70 9162.44 10911.14 1 L Art MI73 
9126.37 10954.260 0.02 2L Ar II MI63 9162.86 10910.635 0.07 5L NdI BL70 
9127.02 10953.48 10 Tmu SU73 9163.559 10909.802 11 Ca I RI68 
9127.1:52 10953.320 0.02 25 MgI RIO!> 9163.8 10909.5 1 Re I KL57 
9127.20 10953.26 0.10 8 HII G070 9164.409 10908.79 4L Ce VE72 
9128.42 10951.799 0.10 3L Nd BL70 9164.55 10908.62 60 D Brt TE63 
9128.43 10951.78 0.02 10 L -MgII RI55 9165.85 10907.07 3 Tmi sun 
9129.40 10950.62 0.02 1 L Nell PE7l I 9166.68 10906.090 0.02 3 Dy J C071 
9130.478 10949.33 3L Ce I VE72 9166.90 10905.83 25 Cn KIS3 
9130.88 10948.852 0.02 1 Dy I C07l 9167.20 10905.47 0.02 5 LB Ga I J067 
9131.459 10948.154 4L ThI GI74 9168.300 10904.16 5L Cel VE72 
9131.68 10947.89 1 Bn TE63 9169.37 10902.90 2 Cr KI53 
9132.00 10947.50 1 Bn TE63 9169.41 10902.84 0.02 8 Zrt TA76 
9132.078 10947.412 0.01 4L Ge I AN59 9170.01 10902.13 60 Ce III SU65 
9132.609 10946.775 6LW Th I KL72 ' 9170.167 10901.94 5L Ce VE72 
9133.73 10945.4 5 Cl I RA69 9170.796 10901.193 4L ThI GI74 
9135.62 10943.17 1 Yhn ME67 9170.99 10900.96 0.05 2 HfI G070 
9136.234 10942.432 3L ThI GI74 9171.764 10900.042 0.10 3L Gd I BL71 
9136.391 10942.244 8L Thn G174 9172.271 10899.45 6 Cml C076 
9136.40 10942.23 3 Re I KL57 9172.83 i0898.78 0.05 11 Zn TA76 
9136.731 10941.84 50 Te I M075 9173.4U 10898.10 0.02 4L Gal J067 
9136.914 10941.617 4L Thn GI74 9173.57 10897.90 OL Ar n? MI63 
9137.95 10940.37 0.05 40 F I LI49 9173.60 10897.87 65 II MI62 
9139.022 10939.094 1 As II AN71 9173.947 10897.46 9 Cml C076 
9139.79 10938.18 0.05 20 HI J G070 9174.320 10897.006 0.06 7L Smu BL69 
9140.02 10937.898 0.02 12 La III OD67 9174.50 10896.79 200 Br J TE63 
9140.230 10937.648 0.12 4L Sml BL69 9174.911 10896.30 0.01 4 Fe I LI76 
9140.429 10937.41 3L Cel? VE72 9175.736 10895.324 I Xe I HU70 
9140.429 10937.41 3L eel? VE72 9176.30 10894.66 70 I I MI62 
9140.65 10937.15 0.02 3 ZrJ TA76 9176.868 10893.98 3L Cel VE72 
9143.120 10934.19 5L Ce I VE72 I 9177.87 10892.79 100 Brt TE63 
9143.45 10933.80 0.02 20 Hf I G070 9178.66 10891.86 0.02 25 ZrJ TA76 
9143.74 10933.44 2 ReI KL57 9178.761 10891.733 0.02 IlL All ER63 
9146.71 10929.90 10 Cr I KI53 9178.99 10891.47 75 D I I MI62 
9146.893 10929.68 3L Ce I VE72 9179.02 10891.43 250 B Brl TE63 
9149.279 10926.83 5L Ce I VE72 9179.02 i0891.43 0.01 1 Ph AN68 
9150.259 10925.66 2 Se M074 9179.980 10890.287 4L ThI GI74 
9150.322 10925.58 22 Te M075 9180.31 10889.90 4 Tm SU73 
9150.97 10924.81 0.05 25 FI LI49 9180.88 10889.23 18 I I MI62 
9151.245 10924.483 4L Thu GI74 9181.36 10888.65 30 Ba I RU55 
9152.120 10923.438 0.02 7L ArJI M163 9181.62 10888.35 10 Ca I RI68 
9152.15 10923.40 0.05 OW Hi G070 9182.060 10887.820 0.15 3L Sm BL()Y 
9152.227 10923.31 3L Ce I VE72 9182.068 10887.81 5L Ce VE72 
9153.40 10921.91 0.05 6 Zr TA76 9183.015 10886.688 0.01 15 Ph I AN68 
9153.9 10921.3 YI B055 9183.920 10885.615 10 Cal RI68 
9154.59 10920.489 0.02 1 Dy I C07l 9184.08 10885.42 0.03 5 Clu RA74 
9155.495 10919.411 12 Ca I RI68 9184.155 10885.336 0.01 30 Si I RA65 
9155.59 10919.30 1 I Re 1 KL57 9184.78 10884.60 0.02 2V NI EI58 
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Section II. Wavenumber Table (Finding List) -Continued 

Vacuum Air flcr ' Intensity I Vacuum Air flcr Intensity 
wavenumber wavelength 

(om-') I and I Spectrum Reference wavenumber wavelength and Spectrum Reference 
cr(cm- I ) A(A) character \ cr(cm- 1 ) A(A) (cm- 1) character 

9185.060 10884.26 0.01 3 Fe I LI76 9217.86 10845.53 3H Ybn ME67 

9185.620 10883.601 0.15 3L Sm II BL69 9217.941 10845.438 2L An MI73 

9185.70 10883.51 0.02 32 ZrJ TA76 9218.30 10845.02 0.02 380 ZrJ TA76 
9185.89 10883.28 0.05 25 FI LI49 9218.820 10844.405 4L ThI GI74 
9186_19 1088')92 1 H Yhn MF.n7 Q21RJ)~1 10M4_2~ 4.1. f:el VE72 
9186.29 10882.80 0.02 5 Si I LI65 9219.176 10843.986 9L Tb I KL72 

9187.174 10881. 76 0.01 2 Fe I LI76 9219.28 10843.86 2W BrJ TE63 

9187.359 10881.54 3L Ce I VE72 9219.288 10843.854 ~ 0.01 60 Si I RA65 
9188.769 10879.871 14 Ca I RI68 9219.470 10843.640 0.05 7L Gd I BL71 
9189.34 10879.19 0.02 1 V NI EI58 9221.233 10841.567 0.01 100 CII RA69 
9192.0 10876.0 YI B055 9221.43 10841.34 : 4 I I MI62 
9192.53 10875.419 0.15 3L Nd BL70 9222.14 10840.50 2H Tm SU73 
9192.942 10874.931 80 Kn KA69 9222.52 10840.05 500 D Brl TE63 
9193.146 10874.69 3L Cel VE72 

! 
9222.53 10840.04 lL Arrr MI63 

9194.596 10872.975 0.02 10 L All ER63 9223.28 10839.16 0.02 3 Cln RA74 
9195.74 10871.62 90 BrJ TE63 i 9223.439 10838.974 13 Cal Rl68 
9196.70 10870.49 0.02 Jl5 ZrJ TA76 i 9223.45 10838.967 0.02 10 DYl C07l 
9196.90 10870.25 0.10 2 Hf G070 9223.50 10838.90 1 Tm SU73 
9196.943 10870.20 6L Ce n? VE72 9223.983 10838.335 I Xel HU70 
9196.943 10870.20 6L Cel? VE72 9224.37 10837.88 0.02 3L Nen PE71 
9197.141 10869.967 4L i ThI GI74 9224.74 10837.45 1 L An MI73 
9107.369 10069.609 0.02 2L IArII MI62 9224.96 10837.30 2H Trn sun 
9197.:n 10869.70 100 BrJ TE63 9226.013 10835.95 6L Cel? VE72 
9197.45 10869.60 30 

I 

Tm sun 9226.013 10835.95 6L Cel? VE72 
9197.501 10869.541 0.01 130 Si I RA65 9226.349 10835.555 8L Tbl? KL72 
9197.540 10869.496 14 Cal RI68 9226.349 10835.555 8'1 TbI? KL72 
9198.135 10868.79 0.01 30 Si I RA65 9226.93 10834.87 0.03 8VB Nal R156 
9198.50 10868.36 0.10 40 Hf G070 9227.307 10834.43 5L Ce I VE72 
9198.512 10868.35 lLW Tb I KL69 9227.521 10834.179 3L Th GI74 
9198.92 10867.87 1 L Arn M163 9228.204 10833.378 11 Ca I RI68 
9199.31 10867.41 0.02 98 Zr TA76 9229.198 10832.21 4L Ce I VE72 
9199.361 10867.343 0.02 3L Arn MI63 9229.27 10832.13 0.02 9 CII RA69 
9202.304 10863.868 13 Cal RI68 9229.46 10831.90 1 L An M173 
9202.591 10863.53 0.01 3 Fe I 1176 9230.076 10831.18 4L Cel? VE72 
9203.25 10862.75 4 Tml SU73 9230.076 10831.18 4L Cel? VE72 
9203.456 10862.508 4L ThJ GI74 9230.77 10830.36 100 Ybn ME67 
9203.62 10862.31 0.05 200 FI 1149 9231.55 10829.452 0.02 3L Arn MI63 
9203.67 10862.25 10 ReI KLS7 9231. 70 10829.275 II Cal RI68 
9203.74 10862.17 0.02 3L Nt:n PE71 9231.84 10829.11 40 Yb II ME67 
9204.244 10861.578 13 Ca I RI68 9232.83 10827.949 0.07 5L Ndl BL70 
9205.346 10860.28 8 Se M074 9233.162 10827.56 3L Ce I VE72 
9207.09 10858.22 OV Ge I HU64 9233.297 10827.41 3 Cml C076 
9207.167 10858.13 

I 

5L Ce I VE72 9233.47 10827.20 30 Tm sun 
9208.29 10856.81 0.02 3 C1n RA7.4 9233.562 10827.091 0.01 140 Si I RA65 
9208.31 10856.80 2 I I MI62 9233.760 10826.859 0.15 3L Sm II BL69 
9208.53 10856.53 0.02 62 Zn TA76 9235.550 10824.76 3L Ce VE72 
9208.760 10856.252 0.12 4L Sm II BL69 9236.01 10824.22 10 ReI KL57 
9208.76 10856.25 I Ybn ME67 9236.19 10824.01 1 L Ar I? MI73 
9208.927 10856.05 153 Te I M075 9236.19 10824.01 1 L Ar I? MI73 
9209.538 10855.34 9 CmI C076 9236.25 10823.94 0.25 1 L Tm CA69 
9210.442 10854.269 0.01 1 Pb I AN68 9236.847 10823.24 4L Ce I VE72 
9210.577 10854.11 3L Ce I VE72 9237.197 10822.83 4L Ce I VE72 
9211.130 10853.458 3L ThI GI74 9237.263 10822.75 68 Se I M074 
9211.233 10853.35 3 Cm II C076 

I 
9237.75 10822.18 0.03 3 ClI RA69 

9211.93 10852.52 10 Tm SU73 9238.038 10821.85 OL Tbl KL69 
9211.983 10852.46 3 Cml C076 9238.23 10821.62 12 Cn KI53 
9212.016 10852.42 9 Cm I C076 9239.436 10820.207 6L An MI73 
9212.5 10851.9 0.30 1 Cln RA74 9239.549 10820.075 5L; Thn GI74 
9212.66 10851.66 0;05 10 U Hf J G070 9239.75 10819.84 o L~ An MI73 
9212.89 10851.39 0.25 1 L Tmll CA69 9241.076 10818.287 0.01 ] 

I 
Ph J AN68 

9212.93 10851.34 40 Tm I SU73 9241.088 10818.27 0.01 2 Fe I LI76 
9214.516 10849.47 0.01 1 Fe I 1176 9241.44 10817.858 0.02 ] L ArlI MI63 
9214.87 10849.05 15 Tm SU73 9242.26 10816.91 8 Cn KI53 
9216.806 10846.775 10 Ca I RI68 9242.61 10816.49 1 L ArII MI63 
9217.22 10846.29 0.02 4 Hf G070 9242.93 10816.11 0.02 4 Cl II RA74 
9217.36 10846.12 10 BrJ TE63 9242.974 10816.066 1 As II AN71 
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Section II. Wavenumber .Table (Finding List) -Continued 

Vacuum Air au Intensity Vacuum Air 6.u Intensity 
wavenu~ber wavelength and Spectrum Reference wavenumber wavelength and Spectrum Reference 

u(cm-l) A(A) (cm- I ) character u(cm- I ) A(A) (cm- I) character 

9243.33 10815.65 6 BrI TE63 9275.045 10778.669 0.06 6L GdI? BL71 
9243.490 10815.46 14 Te I M075 9275.045 10778.669 0.06 6L GdI? BL71 

9243.65 10815.28 3H RUI? KE59 9275.240 10778.440 0.15 3L Sm BL69 
9243.65 10815.28 3H RUI? KE59 9275.65 10777.97 4 I I MI62 
9245.105 10813.573 4L Thl GI74 9276.109 10777.43 3L Ce I VE72 

9245.257 10813.395 6L ThI GI74 9276.493 10776.984 4L ThI GI74 

9245.44 10813.18] 0.05 7L Ndl BL70 9277.25 ]0776.11 1 Yh 11 ME67 

9245.57 10813.03 0 PI MA59 9278.21 ]0774.993 0.02 3V NI EI58 
9245.680 10812.901 0.02 ]2 L ArII MI63 9278.73 10774.38 1 Yh 11 ME67 
9245.83 10812.73 5H Tml SU73 9279.07 10773.99 0.04 1 Cl11 RA74 
9246.209 10812.281 5L Thl GI74 9279.345 10773.68 3 Cm C076 
9246.874 10811.51 3 em C076 9279.562 10773.419 7L Th I KL72 
9246.90 10811.47 lW Br I TE63 9279.82 10773.12 0.15 2L Tm CA69 
9247.233 1001l.001'i 0.02 35 D Mgl RI65 9200.47 10772.37 0.02 30 HII C070 

9247.46 10810.82 5H Yh II ME67 9280.98 10771.79 20 I I MI62 
9248.12 10810.05 300 BrI TE63 9281.569 10771.09 4L Th I KL69 
9248.65 10809.43 0.0£ 51 Zr I TA76 9281.638 10771.01 3L Ce I VE72 
9250.433 10807.344 3L Th 1 CI74 9282.]60 10770.4-04- ]2 L ArJ MT7~ 

9250.882 10806.82 61 ThI KL69 9282.43 10770.10 2000 Yb I ME66 
9251.408 10806.21 8 Cml C076 9283.00 10769.43 0.05 40 FI LI49 
9252.95 10804.40 3 Br I TE63 9283.2 10769;2 4H Ba I RU55 
9253.367 10803.918 4L Thl GI74 9283.760 10768.548 0.15 3L Sm II BL69 
9253.90 10803.30 1 Tml SU73 9283.919 10768.364 0.02 8L All ER6~ 
9254.61 10802.47 4 Yh II ME67 9284.83 10767.31 80 TmI SU73 
9255.47 10801.47 0.01 9 Cln RA74 9285.306 10766.755 2L Thl KL72 
9255.55 10801.37 12 CrI KI53 9287.29 10764.45 30 Ce III SU65 
9255.649 ]0801.254 1 Krl KA69 9287.356 10764.378 0.02 8L Arn MI63 
9256.589 10800.157 4L Thl GI74 9287.467 10764.249 1 L Thl KL72 
9256.678 10800.053 5L Th 1 GI74 9287.48 ]0764.23 0.02 2L Neu PE7] 
9256.93 10799.759 0.10 3L Nd BL70 I 9287.53 10764.178 0.02 3 DYJ C07l 
9256.97 10799.71 0.25 1 L Tm CA09 9287.94 10703.70 3 Tm SU73 
9257.328 ]0799.295 3LW ThI KL72 9288.226 10763.37 5L Ce I VE72 
9258.36 10798.09 25 BrI TE63 9288.57 10762.97 0.20 1 L Tm CA69 
9258.99 10797.36 3 Tm SU73 9288.82 10762.69 0.50 3 Hf G070 
9259.773 ]0796.444 0.15 3L Gdl BL71 9290.591 10760.63 4L Ce VE72 
9260.10 10796.06 0.03 7 Si I RA65 9291.357 10759.743 0.01 7 PhI AN68 
9260.11 10796.05 3 LH Arl MI73 9291.645 1.0759.410 0.01 5 Pbl AN68 
9260.93 10795.10 10 BrI? TE63 9291.856 10759.165 20 L ArI MI73 
Q?fil08 10794 Q? 5 RrJ? TF.fi~ 929?O87 10758.898 I XeJ HU70 
9261.430 10794.512 0.08 6L Sm BL69. 9292.560 10758.35 3L Ce I VE72 
9261.821 10794.056 3L Th II GI74 9292.96 10757.888 0.02 7V NI EI58 
9263.373 10792.26 9 Cml C076 9293.06 10757.77 6 BrI TE63 
9264.23 10791.25 40HU Ba I RU55 9293.47 10757.30 2 Tml SU73 
9264.630 10790.783 0.15 3L Sm I? BL69 9294.655 10755.925 OL Tbl KL72 
9264.630 10790.783 0.15 3L Sm II? BL69 9294.66 10755.92 3000 BrI TE63 
9265.663 ]0789.580 3LW Tb 1 KL72 9294.685 10755.890 0.06 6L Gd I BL71 
9266.38 10788.746 0.02 3 Dy 1 C07l 9294.87 10755.68 0.25 1 L Tm CA69 
9266.711 10788.36 3L Ce I VE72 9295.46 10754.99 1 Yb II ME67 
9266.87 10788.18 10 I I MI62 9296.035 10754.328 4L Thl GI74 
9267.96 10786.905 0.02 1 DyI C07l 9296.21 10754.13 200 BrI TE63 
9267.97 10786.90 2 Tm SV73 9296.33 10753.985 0.02 2L CI J066 
92b8.0U;-S 1078b.85b 0.01 80 Si I RA65 9296.tlB 10753.58 l~U lirI T.I!:63 

9268.077 10786.770 0.02 4L All ER63 9296.725 10753.530 0.01 17 LB 01 EI63 
9268.420 10786.371 3L Thl GI74 9297;182 10753.00 0.01 3 Fe LI76 
9268.80 10785.93 0.25 1 L Tmll CA69 9298.578 10751.39 8 Te J M075 
9268.814- 10785.912 4L Thl GI74 9299.244 10750.617 0.01 1 PLI AN68 
9269.38 10785.25 0.02 7 CII RA69 9299.752 10750.03 5L Ce 1 VE72 
9269.430 10785.195 0.06 6L GdI? BL71 9300.26 10749.44 5 Tml sun 
9269.430 10785.195 0.06 6L Gdl? BL71 9300.268 10749.434 3L Thl GI74 
9269.49 10785.13 lL Ar II MI63 9300.311 10749.384 0.01 

60 I Si I RA65 
9269.88 } 0784.67 4 Tml SU73 9300.39 }0749.29 0.03 9V NaI RI56 
9269.976 10784.560 0.01 30 Si I RA65 9301.66 10747.8 1 I Cl RA69 
9270.0 10784.5 YI B055 9301.73 10747.744 0.02 

~ I 

Dy I C07l 
9270.990 10783.38 3L Ce VE72 9302.20 10747.20 Br I TE63 
9271.274 10783.05 O.O} 5 Fe I LI76 9302.29 10747.10 0.10 

}~ V 
ZrI TA76 

9272.138 10782.045 0.02 9L All ER63 9302.86 10746.44 0.03 Nat RI56 
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Vacuum I Air 
wavenul;I1ber wavelength 

u(cm- 1
) I A(A.) 

9303.210 
9303.286 
9303.35 
9303.37 
9204.71 

9304.804 
9306.29 
9306.29 
9306.58 
9309.175 
9309.25 
9309.91 
9309.98 
9310.91 
9311. 780 
9311.91 
9313.589 
9313.756 
9315.163 
9315.23 
9315.28 
9315.43 

9315.55 
9315.74 
9316.67 
9317.3 
9317.52 
9317.592 
9318.57 
9319.10 
9319.364 
9319.72 
9319.755 
9319.782 
9321.092 
9322.068 
9322.394 
9322,727 
9323.11 

9323.5 
9324.01 
9324.34 
9325.34 
9325.370 
9325.37 
9325.37 
9326.580 
9326.81 
9327.32 
9327.58 
9328.05 
9328.35 
9328.40 
9328.78 
9330.110 
9330.357 
9330.50 
9331.42 
9332.088 
933.':S.12 

9333.243 
9336.PA 
9337.31 
9337.315 
9337.50 
9337.66 

10746.04 
10745.946 
10745.87 
10745.85 
10741-.31 

10744.20 
10742.48 
10742.48 
10742.14 
10739.148 
10739.07 
10738.30 
10738.22 
10737.15 
10736.144 
10736.00 
10734.059 
10733.866 
10732.245 
10732.17 
10732.11 
10731.94-

10731.80 
10731.58 
10730.510 
10729.8 
10729.533 
10729.447 
10728.322 
10727.72 
10727.408 
10727.00 
10726.97 
10726.926 
10725.418 
10724.30 
10723.921 
10723.537 
10723.10 

10722.6' 
10722.07 
10721.68 
10720.530 
10720.498 
10720.50 
10720.50 
10719.108 
10718.84 
10718.25 
10717.954 
10717.42 
10717.07 
10717.02 
10716.583 
10715.052 
10714.768 
10714.60 
10713.550 
10712.780 
10711.60 

10711.455 
10707.333 
10706.79 
10706.783 
10706.57 
10706.39 
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Section II. Wavenumber Table (Finding List)-Continued 

Au I Intensity 
, and Spectrum Reference 

(em-I) ; character 

5L 
0.01 2 

3 
4 

0.02 6 LB 

3 
100 
100 

1000 
0.01 1 
0.02 460 

1 
0.10 7 

30 
0.12 4 L 
0.10 7 
0.01 4 L 

20 L 

5~ 
0.10 3 

4L 
3 

0.01 1 L 
6V 

0.02 4 V 
10 

0.02 6 L 
2 

10 
200 

0.01 30 
5 
3 
8L 
6L 
4 
7L 
OL 

15 

2B 
3H 
lL 

0.12 4 L 
50 
50 

0.10 5 L 
100 

0.02 0 
0.02 6 V 
0.02 5 L 

2 
2 

500 V 
0.15 i 3 L 
0.08 4 L 

1 L 
0.02 8 V 

15 L 
HO 

0.01 I 
0.02 6 L 

IS 
I 

0.02 3 
0.10 3 

Tb} 
Pb I 
Ybn 
Tml 
In I 

Cm} 
BrJ? 
BrJ? 
Bn 
PbI 
ZrJ 
Tm 
Hi 1 

Ce III 

Sm 
Hf 
Ge I 

An 
ThI 
Zr 
An 
YbH 

Ge 1 

Ge 1 

NI 
Lu 1 

CI 
Krl 
Ca J 
Yb) 
Si I 

Tm 
Cml 
Th I 

ThI 
Cml 
Th II 
Tb I 

Brl 
YI 
I} 
Ybn 
Ar II 
SmII 
Ce m? 
Ce III? 
Sm 
Bn 
CI I 
NI 
In I 

Yb II 

Yb I 
Prm 
SmlI 
Gd J 

An 
NI 
An 
Yb II 

Pb 1 

C I 

I I 

Xel 
Cl n 
Zr 

KL69 
AN68 
ME67 
SU73 
J067 

C07.6 
TE63 
TE63 
TE63 
AN68 
TA76 
sun 
G070 
SU65 
BL69 
G070 
AN59 
MI73 
GI74 
TA76 
MI73 
ME67 

AN59 
HU64 
EI58 
KI54 
J066 
KA69 
RI68 
ME66 
RA65 
sun 
C076 
GI74 
GI74 
C076 
GI74 
KL72 
TE63 

B055 
MI62 
ME67 
MI63 
BL69 
SU65 
SU65 
BL69 
TE63 
RA69 
EI58 
J067 
ME67 
ME66 
SU74 
BL69 
BL71 
MI73 
EI58 
MI73 
KA73 

AN68 
J066 
MI62 
HU70 
RA74 
TA76 

Vacuum Air 
wavenumber wavelength 

u(cm- 1) A(A.) 

9338.368 
9339.869 
9340.95 
9341. 71 
9312.60 

9342.97 
9343.375 
9343.884 
9346.00 
9346.11 
9346.327 
9346.72 
9347.68 
9348.257 
9348.45 
9348.59 
9349.20 
9349.62 
9350.25 
9350.73 
9350.88 
9.351.00 

9351.08 
9351.926 
9352.220 
9352.67 
9353.23 
9355.64 
9356.05 
9356.11 
9356.82 
9357.8 
9357.950 
9358.03 
9358.06 
9358.41 
9358.46 
9358.98 
9359.48 

9360.039 
9360.35 
9360.984 
9361.92 
9361.95 
9362.161 
9363.60 
9363.60 
9363.94 
9364.291 
9364.480 
9366.34 
9366.44 
9366.520 
9367,13 
9367.60 
9367.871 
9368.24 
9368.574 
9368.80 
Y36Y.004 

9369.44] 
9369.478 
9369.61 
9369.68 

9371. 31
1: 

9371.533 

10705.576 
10703.856 ! 

10702.62 
10701. 75 
10700.73 

lO700.30 
10699.84 
10699.256 
10696.84 
10696.71 
10696.46 
10696.02 
}{)694.91 
10694.251 
10694.03 
10693.88 
lO693.167 
10692.698 
10691.98 
10691.42 
10691.250 
10691.12 

10691.02 
lO690.06 
10689.719 
10689.20 
10688.57 
10685.82 
10685.345 
10685.28 
10684.46 
10683.4 
10683.175 
10683.082 
10683.050 
10682.65 
10682.60 
10682.0 
100tH.43 

10680.79 
10680.43 
10679.719 
10678.64 
10678.62 
10678.369 
10676.73 
10676.73 
10676.337 
10675.940 
10675.725 
10673.60 
10673.50 
10673.40 
10672.70 
10672.17 
lO671.86 
lO671:444 
10671.07 
10670.80 
10070.57 

10670.08 
lO670.03 
10669.880 
10669.80 
10667.95 ! 
10667.69 i 

Au Intensity 
and Spectrum Reference 

(em-I) character 

0.08 

0.02 
0.05 

0.01 

0.02 
0.02 
0.02 
0.04 
0.25 
0.02 

0.01 

0.25 

0.02 
0.09 

0.06 
0.02 

0.05 
0.05 

0.06 

0.02 

0.02 
0.01 
0.01 

0.02 

0.02 

0.10 

0.02 

8L 
4L 
4 
I 
1V 
8 

23 
20 

550 
5 
4L 

100 
12 
30 

2000 
14 
3V 
I 
2 
I L 

10 L 
1 

1 H 
I L 

25 
2H 
1 L 

100 
6L 
6 

400 

5'1 
8L 

12 L 
6L 

12 
7 
I 

5L 
40 
6L 
1 
8 
3L 

30 
30 
10 I 

16 L~ 
17 L~ 
1 ! 

123 

3LI 
() 

181 
3L. 

LI 
OLW 
5LI 
3LI 
2 I 

140 i 
3 L j 

Th I 

Gd 1 

Th 
Tm 
Gel 

TmI 
Se I 
Kn 
Zn 
Hi I 
Ce II 
I J 

BrJ 
Si 1 

Trn J 

Zn 
NI 
DYI 
C11I 
Tm 
CI 
I 

Ybn 
Tb 1 

Si 1 

Yb II 
Trn 
I I 

C"I 
Si 
Ce III 
Yl 
Gd} 
CI 
Arn 
Tm 
Zn 
CI 
.PI 

Ce I 
Trn I 

Gd I 

Yb 11 

Hf 
Thl 
Yb II? 
Yb II? 
Dy II 

O} 
01 
Tm 
Zn 
CeI 
Trn1 
Crr 
Ce I 

DYI 
Cm I 

Tm 
eel 
Tb 1 

Ce I 

Nd 
Trn I 
Zn 
Cel 

KL72 
BL71 
KL50 
SU73 
HUM 

SU73 
M074 
KA69 
TA76 
G070 
VE72 
MI62 
TE63 
RA65 
SU73 
TA76 
EI5a 
C07l 
RA74 
CA69 
J066 
MA60 

ME{)7 
KL69 
RA65 
ME67 
CA69 
MI62 
J066 
RA65 
SU65 
BOSS 
BL71 
J066 
MI63 
CA69 
TA76 
RA69 
MA59 

VE72 
SU73 
BL71 
ME67 
G070 
GI74 
ME67 
ME67 
C07l 
EI63 
EI63 
SU73 
TA76 
VE72 
sun 
KI53 
VE72 
C071 
C076 
SU73 
VEn 
KL69 
VE72 
BL70 
SU73 
TA76 
VE72 
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70 MICHAEL OUTRED 

Section II Wavenumber Table (Finding List) -Continued 

VacuumJ Air Au. Intensity Vacuum Air Au Intensity 
wavenumber I wavelength and Spectrum Reference wavenumber wavel~ngth and Spectrum Reference 

u(cm- I) I A(A.) (em-I) character u(cm- I) A(A) (em-I) character i 
1 

4L CeJ VE72 9371.645 i 10667.565 0.06 6L CdI BL71 
i 

9405.628 10629.02 
9371.68 10667.53 IS 'Cr I KI53 9406.43 10628.11 4 Yb II ME67 
9372.75 10666.30 2H Yb II ME67 9406.844 10627.647 0.01 20 Si I RA65 
9373.176 10665.82 3L Cel? VE72 9407.145 10627.306 2 Gd II SP70 
9373.176 10665.82 3L Cel? VE72 9407.712 10626.665 8 KrJ KA69 
9374.30 10664.54 1 L ArII MI63 9408.68 10625.57 8 Re I KL57 
9374.570 110664.234 5L Thl GI74 9409.77 10624.34 1 BrJ TE63 
9375.30 10663.40 2V Ge I HU64 9409.803 10624.304 0.06 6L Gdl BL71 
9376.01 10662.60 0.05 21 Zr TA76 9409.958 10624.129 0.01 2 Pb I AN68 
9377.33 10661.10 4 Tml SU73 9410.62 10623.38 2L Arl MI73 
9377.42 10660.99 2L Ar II MI63 9410.80 10623.177 0.02 5V NI EI58 
9377.436 10660.975 0.01 120 Si} RA65 9411.517 10622.370 0.06 6L Gd} BL71 
9377.549 10660.847 3L ThII GI74 9411.575 10622.31 1 LW Tbl KL69 
9377.59 10660.RO .~ RTI TE63 941L68 10622.18 0.02 6 Hf I G070 
9377.96 10660.380 0.05 5L NdI BL70 9413.23 10620.44 0.05 680 U Hi G070 
9378.99 10659.209 0.05 5L Ndl BL70 9413.29 10620.4 7 Cl RA69 
9379.147 10659.03 5L Ce I VE72 9413.93 10619.65 1 Br} TE63 
9379.261 10658.91 9 Cm} C076 9414.097 10619.458 0.02 7L ArIl MI63 
9379.719 10658.38 3L Ce I VE72 I 9414.122 10619.43 6L Ce VE72 
9379.94 10658.13 0.04 1 

I
CIII RA74 9414.62 10618.87 0.05 5H Zn TA76 

9382.413 10655.32 3L Cel? VE72 9414.99 10618.45 40 ReI KL57 
9382.413 10655.32 3L Cel? VE72 9416.521 10616.72 0.01 1 Fe} LI76 
9383.41 10654.19 0.02 4 Hf G070 9416.86 10616.34 0.02 2 Cl1 RA69 
9383.44 10654.16 0.02 570 ZrJ TA76 9416.89 10616.31 1 Br TE63 
9383.66 10653.90 1 Tm SU73 9417.26 10615.89 1 L An MI73 
9383.663 10653.90 3L I Ce I VE72 9417.731 10615.36 3L Ce VE72 
9384.43 10653.034 0.02 8V INI EI58 9418.044 10615:008 4L ThI GI74 
9385.90 10651.36 5 Yb II? ME67 9418.93 10614.01 1 L ArIJ MI63 
9385.90 10651.36 5 Yb II? ME67 9419.12 10613.80 2 Tm SU73 
9386.831 10650.30 150 Se I M074 9419.481 10613.388 4L ThI GI74 
9386.976 10650.14 3L Ce I VE72 9419.550 10613.310 8LW Tb} KL72 
9387.25 10649.83 6 Ru I KE59 9419.826 10613.00 3L Ce I VE72 
9387.762 10649.249 0.01 50 Pb} AN68 9420.33 10612.432 0.08 4L Nd BL70 
9387.808 10649.20 4 Se M074 9420.63 10612.10 0.02 I CI} RA69 
9387.90 10649.10 30 H Ba} RU55 9423 .. 68 10608 .. 66 40 Bn TE63 
9388.237 10648.71 5L Ce} VE72 9423.871 10608.444 20 B KrJ KA69 
9389.17 10647.66 12 Cr I KI53 9424.504 10607.731 20 B Kn KA69 
9389.29 10647.516 0.10 3L Ndl BL70 9424.54 10607.69 OL Ar II MI63 
9391.761 10644.714 1 Kr} KA69 9425.95 10606.10 8 TmI SU73 
9392.41 10643.981 0.02 6V NI EI58 9426.519 10605.464 4L ThI GI74 
9392.659 10643.697 0.01 1 Pb I AN68 9426.54 10605.44- 0.02 3L Ne II PE71 
9395.138 10640.89 3 Te I M075 9426.703 10605.27 3 Cm C076 
9395.90 10640.03 0.04 1 CIII RA74 9426.73 10605.228 0.02 1 DYI C071 
9396.05 10639.86 1 L ArII MI63 9426.8 10605.2 Yn B055 
9396.40 10639.45 100 ReI KL57 I 9427.25 10604.65 0.02 30 Hi G070 
9396.96 ]0638.82 15 Br I TE63 9427.49 10604.372 0.05 5L Nd} BL70 
9397.38 10638.35 1 Yb II ME67 9428.15 10603.64 4 I I? M162 
9397.581 10638.121 0.02 8L Aru MI03 9428.15 10603.64 4 1 I'!' MJ62 
9397.65 10638.05 0.05 330 Hil G070 9428.27 10603.50 1 Tm SU73 
9397.924 10637.733 0.15 3L Gdl BL71 9428.326 ]0603.431 0.01 120 Si I RA65 
9397.945 10637.71 36 Te M075 9428.93 10602.75 2H Yb J) ME67 
9400.48 10634.84 0.02 5 Hf G070 9429.60 10602.00 7 Tm! SU73 
9401.15 10634.08 1 Bn TE63 9430.151 10601.379 1 LW Tb I KL72 
9401.90 10633.24 5 YbI ME66 9430.853 10600.59 4L Ce I VE72 
9402.04 10633.08 0.01 210 S I JA67 9430.94 10600.50 0.02 18 CII RA69 
9402.116 10632.99 3L CeI VE72 9431.33 10550.83 0.05 10 Hf G070 
9402.20 10632.89 400 I Yb II KA73 9431.43 10599.94 1 Bn TE63 
9403.39 10631.55 20 D Tm SU73 9431.44 10599.928 0.02 10 

I 

Dy I C071 
9403.50 10631.42 2 CrI? KI53 9431.57 10599.790 0.02 10 DYI C071 

·9403.50 10631.42 2 Cn? KI53 9432.00 10599.31 8 ReI KL57 
9404.66 10630.12 0.02 3 C1 RA74 9433.883 10597.19 161 Te I M075 
9404.72 10630.05 4 Ru}? KE59 9434.09 10596.958 0.02 6V NI EI58 
9404.72 10630.05 4 RUI? KE59 9434.14 10596.92 1 PI MA59 
9405.112 10629.60 60 Te I M075 9434.48 10596.51 5V Gel HU64 
9405.25 10629.45 18 BTl TE63 9434.794 10596.163 2L TbI KL72 
9405.323 10629.367 0.06 6L Gd I BL71 9435.94 10594.87 0.05 50 Hf} G070 
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Section II Wavenumber Table (Finding Li8t) -fontinuE-d , 

Vacuum Air t:..cr Intensity Vacuum -, Air t:..u Intensity 
wavenumber wavelength and Spectrum Reference wavenumber " wavel~ngth and Spectrum Reference 

cr(cm- 1) A(A) (em-I) character u(cm.,-l} A(A) (em-I) character 

9436.95 10593.74 2 Re I KL57 9470.283 10556.454 7L Th I GI74 
9438.25 I 10592.28 0.05 18 FI L149 9470.69 10556.001 0.10 3L Nd HL70 
9438.59 10591.905 0.02 5V NI EI58 9470.78 10555.90 1 L Ar II MI63 
9438.94 10591.51 lOW Bn TE63 9470.819 10555.86 43 Te I M075 
9439.050 10591.385 0.15 3L Sm II BL69 9471.60 10554.986 O.OS SL Nd BL70 
9439.89 10590.44 O.OS 7L Tm] CA69 9471. 734 10554.837 4L Thl GI74 
9441.43 10588.71 0.05 45 FI LI49 9471.79 10554.77 0.02 8 CII RA69 
9441.55 10588.59 6 I I MI62 9471.84 10554.72 1 Br TE63 
9442.49 10587.S3 0.25 1 L Tm CA69 9471.89 10554.66 0.20 1 L Tm CA69 
9442.728 10587.26 SLW Tb I KL69 9474.44 10S51.83 0.02 170 Zn TA76 
9442.758 10587.23 2 Se M074 9475.241 10550.93 3L Cel VE72 
9442.870 10587.100 3L Th I G174 947S.97 10550.12 3 CrI KI53 
9442.897 10587.07 8 Se M074 9476.40 10549.638 0.02 8V NI EIS8 
9444.48 10585.30 6 Trn I sun 9176.122 10549.615 1 Kr I KA69 
9444.491 1058S.29 3L Tb I KL69 9476.46 10546.24 1 Ybn ME67 
9444.S9 1058S.17 0.02 4 CI RA69 9476.87 10549.12 

I 

1 L Ar II MI63 
9444.617 10S85.141 0.01 120 Si I RA65 9476.929 10549.06 5 Cml C076 
9444.86 10584.87 1 Yb n ME67 9478.07 ]0547.78 4 Yb II ME67 
9446.14 10583.435 0.10 3L Ndl BL70 9478.411 10547.40 15 Te M075 
9446.900 10582.584 0.06 7L Sm II BL69 9478.929 10546.83 4 Cml C076 
9447.298 10582.14 0.02 2 Si I RA65 9478.99 10546.76 0.04 4L Nil ER58 
9447.736 10581.647 0.01 1 Pb AN68 I 9480.02 ]0545.62 15 I I MI62 
9447.85 10581.52 8 PI MAS9 j 9480.309 10545.29 3L Cel VE72 
9448.37 10580.93 0.04 3 Clu RA74 9482.390 ]0542.99 9 Cml C076 
9448.47 1 OSBO. 83 2L Aru MI63 I 9482.57 10542.78 0.02 4 Cln RA74 
9448.55 10580.74 1 Yb II ME67 9483.671 10541.552 0.02 SL Ar II MI63 
9450.80 1057B.22 20 .J MJ62 9483.96 10541.226 0.02 4L C I JUob 
9451.47 10S77.47 0.02 340 Hi G070 9484.073 10541.105 BL Tb I KL72 
9451. 766 10577.14 0.01 1 Fe 1 LI76 9484.205 10540.958 SL Thl GI74 
9452.07 10576.79 0.01 1 L Ge I ANS9 9484.69 10540.42 200 Ce III SU65 
9453.021 10575.731 1B Kr If KA69 9484.701 10540.41 4L Tb! KL09 
9453.102 10575.64 3L Ce I VE72 9484.9 10540.2 YI BOSS 
9453.392 10575.316 IB KrI? KA69 9484.97 ]0540.10 8 BaI RU55 
9454.12 10574.50 2H Yh II ME67 9485,11 10539.95 20 Tm SU73 
9454.500 10574.077 0.15 3L Sm BL69 I 9485.33 10539.72 50 I J MI62 
9456.11 10572.28 0.03 3V Nal RI56 9485.45 10539.573 0.02 10 V NJ EI58 
9456.917 10571.374 3" Gdu SP70 9485.785 10539.202 0.01 44 CII RA69 
9457.69 10570.51 1 Yb II ME67 9486.937 

i 
10537.922 0.01 1 Ph J AN68 

94.1)7.964 10570.20 2 Se M074 9489.10 
,I 

10S3S.S2 5V Ge T HlJ64 
9458.160 10569.985 0.]5 3L Sm BL69 9489.JO 10535.52 2L ArJJ MI63 
9458.43 10569.68 2 TmI sun 9489.57 10535.00 0.04 .3 Cln RA74 
9458.44 10569.67 2D BrI TE63 9489.62 10534.95 10 I I MI62 
9459.104 10568.93 3L Ce I VE72 9489.701 10534.85 2 Se I M074 
9460.3 10567.5 1 YbI ME66 9490.15 10534.36 300 Cem SU65 
9460.46 10567.42 3 '; Yb II ME67 9490.64 10533.81 0.02 130 U Hf G070 
9460.95 10566.87 100 Bn TE63 9490.67 10533.775 0.02 5V NI EI58 
9461.59 10566.15 250 Bn TE63 9491.024 10533.385 "3 L Th I GI74 
9461.62 10566.12 0.05 4 CI RA69 9491.24 10533.14 6 Tm J sun 
9461.73 10566.00 0.03 1 V Nal RI56 9492.062 10532.23 0.01 6 Fe 1 LI76 
9461.91 10565.79 0.02 5 Cln RA74 9492.944 10531.25 18 Se I M074 
9462.21 10565.46 4 Yb II ME67 9492.99 10531.20 .3 Tm SU73 
9462.349 10565.300 tiL ThJ GI74 9493.094 10531.09 14 Se I? M074 
9462.62 10565.00 10 Tm sun 9493.094 10531.09 14 Se I? M074 
9463.630 10563.B8 8L ThJ KL69 9493.708 10530.407 0.06 6L GdI BL71 
9463.886 10563.59 3L Ce VE72 9493.85 10530.25 3 Tm II sun 
9464.07 1056:3.39 0.04 :3 CIn RA74 9494.45 10529.58 3 Brl? TE63 
9464.12 10563.328 0.02 SV NI EI58 9494.57 10529.45 6 PI MA59 
9465.20 10562.13 Ov Gel : HU64 9494.62 10529.40 3 Bn? TE63 
9466.271 10560.93 2L Tb I • KL69 9494.677 10529.332 20 L An MI73 
9466.31 ]0560.88 0.02 4 CII RA69 9494.82 10529.18 5 Th III KL50 
9466.58 10560.58 0.02 2 ClI RA69 9495.34 10528.60 0.20 20 Hf G070 
9467.05 10560.059 0.10 3L Ndl BL70 9496.004 10527.861 

I 
I Xe I HV70 

9468.088 10558.91 3 Cm I C076 9496.069 10527.789 5L Th 0 FH64 
9469.33 10557.52 O_2!; 1 L Tm n CA69 8486.426 00426.282 

I 
4L RO LH62 

9470.21 10556.54 20 Re I KL57 8486.40 00426.20 0.04 20 Hf FN60 
9470.26 10556.48 2H Yb II ME67 Iii 8486.680 00426.000 0.06 6L Fd 0 BL60 
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Section II. Wavenumber Table (Finding List) -Continued 

Vacuum I Air /:1u Intensity Vacuum Air /:10' Intensity 
wavenumber I wavelength and Spectrum Reference wavenumber wavelength and Spectrum Reference 

u(cm- I ) I A(A) (em-I) character u(cm- 1) A(A) (em-I) character 

8486.48 00426.22 0.04 8 Zr 0 t66 9523.444 10497.53 27 Te I M075 
8486.826 10525.841 4L Th GI74 9524.01 10496.90 7 TmI SU73 

9498.449 10525.15 3L Cel VE72 9524.17 10496.73 0.02 1 Hfl G070 
9499.33 10524.18 ' 0.02 3 Cl RA69 9524.882 10495.941 0.02 2L Ar II MI63 

9499.61 10523.86 0.02 2L Fu PA68 9525.879 10494.843 6L Th I GI74 
9500.04 10523.389 0.02 0 Dy n C07l 9526.26 10494.42 400 <.:e III !SLJ65 

9500.301 10523.10 7LW Tb I KL69 9526.26 10494.426 0.02 1 Dyl C07l 
9502.49 10520.68 0.05 5 ZrJ TA76 9526.58 10494.08 30W II MI62 
9502.57 10520.583 0.02 8V N} EISS 9527.032 10493.57 745 Te I M075 
9502.86 10520.27 20 Tm} SU73 9528.229 10492.255 6L Thr GI74 
9503.542 10519.510 9L Arn MI63 9530.08 10490.21 0.05 10 FI 1149 
9505.89 10516.91 OL Ar II? MI63 9530.25 10490.03 1 Yb II ME67 
9506.13 10516.65 40 Yb II ME67 9531.76 10488.37 50 Ce III SU65 
9506.17 10516.61 60 Ybl ME66 9532.7 10487.3 2H Ba I RU55 
9506.59 10516.14 10 Cal RI68 9532.720 10487.312 I LW Tb I KL72 
9507.07 10515.61 0.02 33 ZrJ TA76 9532.80 10487.23 10 II MI62 
9507.27 10515.40 100 I I MI62 9532.90 10487.11 0.03 8V KI RI56 
9507.437 10515.200 I Xel HU70 9533.294 10486.68 3L Ce I VE72 
9508.37 10514.17 0.01 25 Cl JJ RA74 9533.44 10486.520 0.15 3L Ndl BL70 
9508.80 10513.70 0.02 6 CIIl RA74 9533.554 10486.394 2B KrI? KA69 
9508.82 10513.67 1 BrJ TE63 9533.70 10486.24 20 CrI KI53 
9509.07 10513.399 0.02 7V NI EI58 9533.710 10486.223 0.12 4L Sm II BL69 
9509.119 10513.34 3L Cel VE72 9534.076 10485.820 2B Kr J? KA69 
9509.309 10513.14 6 Cm} C076 9534.31 ].()485.56 2 Yb ri ME67 
9509.81 10512.58 40 Ru I KE59 9534.340 10485.530 8 NJ ER71 
9509.870 10512.51 6L Tbl KL69 9534.991 10484.814 I Xe J HU70 
9509.92 10512.46 0.01 19 CIn RA74 9535.21 10484.57 0.02 1 Pb I AN68 
9510.143 10512.209 5L Thl GI74 9535.37 10484.40 0.05 2 Hfl G070 
9510.33 10512.01 0.02 7 CIII RA74 9536.313 10483.360 

: L I 
Th GI74 

9510.8 10511.5 YI BOSS 9536.32 10483.35 Bn TE63 
9510.81 10511.48 3 PI MA59 9536.419 10483.244 9LW Tb} KL72 
9510.864 10511.412 0.06 6L Gd I BL71 9536.676 10482.97 lL Tbl KL69 
9511.60 10510.60 0.02 3 LD LiI J059 9537.41 10482.15 0,03 5V KJ RI56 
9512.18 10509.96 10 Cn KI53 9537.97 10481.54 0.02 4L Fn PA68 
9512_21 10509.92 0,10 40 HfT (;.070 95:19.24 1MRO 15 0.09. ')00 HE I (;070 
9512.269 10509.86 197 Tel M075 9539.71 10479.63 0.03 9V KI RI56 
9512.934 10509.12 0.01 ]4 Cln RA74 9540.12 10479.18 '0.05 38 ZrJ TA76 
9513.25 10508.775 0.10 3L NdJ BL70 9541.22 10477.97 OL WI LA68 
9513.31 10508.71 0.01 6 C] II RA74 9541.884 10477.24 3L Ce VE72 
9513.690 10508.289 0.06 7L SmII BL69 9541.97 10477.15 IH Ybll ME67 
9513.878 10508.09 9 emI C076 9542.97 10476.05 2000 Tml SU73 
9514.03 10507.91 12 Bn TE63 9543.70 10475.25 0.25 1 L Tm CA69 
9514.82 10507.042 0.10 3L Nd BL70 9544.49 10474.379 0.05 7L Nd I BL70 
9514.85 10507.004 0.02 8V NI EI58 9544.83 10474.004 0.02 1 Dy J C071 
9515.10 ]0506.73 0.02 33 CII RA69 9544.99 10473.83 1 L An MI73 
9515.20 10506.62 0.02 10 Clu RA74 9546.33 10472.36 0.02 3 CII RA69 
9515.314 10506.495 25 L ArJ MI73 9546.70 10471.96 5 Tm J? SU73 
9515.38 10506.43 0.02 15 CII RA69 9546.70 10471.96 5 Tm I? sun 
9515.47 10506.32 0.03 6 Cl II RA74 9547.34 10471.26 100 Ba 1 RUSS 
9515.64 10506.13 2 LP ArJ MI73 9548.799 10469.65 0.01 13 Fe J LI76 
9515.930 10505.817 0.06 7L Cdl BL71 9548.891 10469.552 1 Gd II SP70 
9516_53 10505.16 0.02 5 CI n RA74 0540.10 10460.23 3 I MI62 
9516.62 10505.05 8 Br] TE63 9550.50 10467.79 0.02 7 Cl J RA69 
9518.690 10502.770 0.12 4L Sm BL69 9550.76 10467.50 0.03 5 ClI RA69 
9518.851 10502.592 4L Th] GI74 9551.06 10467.173 0.02 20 L Ar JI MI63 
9518.88 10502.56 1 Yb II ME67 9551.49 10466.70 0.02 1 Hf G070 
9520.22 10501.08 4 Ybn ME67 9551.506 10466.685 3L Th GI74 
9520.96 10500.271 0.02 6V NI EI58 9551.51 10466.683 0.02 100 Dy II C07l 
952 l. 008 10500.212 0.02 6L Arll MI63 9551.540 10466.648 0.06 7L Sm n BL69 
9521.11 10500.10 0.05 2 C1 n RA74 9551.568 . 10466.62 21 Se I M074 
9521.683 10499.468 2 As II AN71 9551.65 10466.54 5000 I I MI62 
9522.01 10499.11 200 Tml sun 9552.703' 10465.373 2L Tbl KL72 
9522.139 10498.965 0.01 100 PbI AN68 9553.73 10464.25 10 Re I KL57 
9522.331 10498.75 0.01 I Si RA65 9554.73 10463.15 0.02 I 540 U Hf G070 
9522.565 10498.496 5L Th I GI74 9557.864 

I 
10459.723 

I 
4L Th I Gl74 

9523.4 10497.6 6 Lu] KI54 I 9557.89 10459.70 0.01 1 L Ge I AN59 
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Section II. Wavenumber Table (Finding List) -Continued 

Vacuum Air I fur Intensity Vacuum I Air au Intensity 
wavenumber wavelength and Spectrum Reference wavenumber wavel~ilgth and Spectrum Reference 

u(cm- 1) A(A.) (cm-I) character u(cm:-I) ': A(A) (cm- I) character 

9557.99 10459.59 5V Ge I HU64 9594.692 10419.574 7L Thn GI74 
9558.03 10459.55 1 I MI62 9595.13 10419.099 0.07 6L Ndl BL70 
9558.153 10459.406 0.01 1300 S I JA67 9595.22 10419.00 0.20 4 HfI G070 
9558.725 10458.78 3L Ce VE72 9596.00 10418.15 1 In MA60 
9558.908 10458.580 6 Krl KA69 9596.15 10418.00 0.05 31 ZrI TA76 
9559.10 10458.37 400 Ce III SU65 9596.80 10417.29 0.05 70 FI LI49 
9559.47 10457.96 30000 BrI TE63 9597.30 10416.75 2 Cn KI53 
9560.46 10456.88 1 Yb II ME67 9597.44 10416.61 75 I I MI62 
9560.480 10456.86 3L Ce VE72 9597.84 10416.16 5 Yb n ME67 
9560.575 10456.757 0.01 310 S I JA67 9598.81 10415.10 8 BrI? TE63 
9561.36 10455.90 1 P MA59 9598.93 10414.97 8 BrI? TE63 
9561.38 10455.88 2 Ybn ME67 9599.179 10414.70 0.02 10 Si RA65 
9561.53 10455.71 0.02 1 L Ne II PE71 9599.69 10414.15 1 Yb n ME67 
9561.769 10455.451 0.01 1050 S J JA67 9599.78 10414.05 0.10 1 HE C070 
9561.77 10455.45 2 I MI62 9600.251 10413.54 3L Ce II? VE72 
9561.87 10455.34 0.02 8L Ne II PE7l 9600.251 10413.54 3L Cel? VE72 
9562.55 10454.60 10 Tm SU73 9600.45 10413.32 0.02 2L Fn PA68 
9563.663 10453.32 4 S .. J M074 QM07!i.~ 104.12<)<)6 41. Thl GI74 
9563.69 10453.35 150 Ce III SU65 9600.878 10412.86 3L Ce I VE72 
9564.243 10452.75 0.01 2 Fe I LI76 9600.95 10412.80 10 I I MI62 
9565.130 10451.78 5L Tbl KL69 9601.944 10411.704 9L Tb I KL72 
9565.220 10451.679 0.12 4L Sml BL69 i 9602.23 10411.40 10 YbIl ME67 
9565.87 10450.97 1 L WI LA68 9603.03 10410.53 2L Ar n MI6;3 
9566.346 10450.448 3L Thl GI74 9603.73 10409.77 . 2L WI LA68 
9567.250 10449.461 0.15 3L Sm BL69 9603.8 10409.7 3H Ba I RU55 
9568.15 10448.48 0 PI MA59 9605.66 10407.68 0.04 1 C1II RA74 
9568.17 10448.46 2 Tml SU73 9606.10 10407.20 1 L Arn MI63 
9568.797 10447.771 0.02 2L Arn MI63 9606.43 10406.85 0.10 760 Hf G070 
9569.508 10446.995 i 4L Tb I KL72 9607.68 10405.49 6 I II MA60 
9570.28 10446.15 1 YbII ME67 9607.7 10405.5 0.02 1 L Fn PA68 
9571.03 10445.35 5 I I MI62 

1 
9607.762 10405.40 3L Cel VE72 

9571.09 10445.27 4H Yb n ME67 9608.048 10405.09 3L Cel VE72 
9571.18 10445.17 0.50 4 Hf G070 9608.228 10404.895 0.01 10 L Gel AN59 
9573.56 10442.57 1 L Arn MI63 9608.591 10404.502 3L Th GI74 
9574.094 10441. 991 0.08 4L Gd I BL71 9610.680 10402.24 3L Ce I VE72 
9574.73 10441.30 1 Tm SU73 9610.73 10402.19 0.10 10 Hf G070 
9575.43 10440.535 0.05 5L NdI BL70 9611.36 10401.510 0.02 1 L Ar II MI63 
9575.451 10440.511 0.02 6L Arn MI63 9611.39 10401.47 0.20 1 L Tm CA69 
9575.877 10440.05 lLW Tbl KL69 9611.680 10401.158 0.12 4L Sml BL69 
9576.374 10439.505 3L Thl GI74 9612.094 10400.71 6L Tbl KL69 
9577.02 10438.81 3 I MI62 9612.31 10400.48 2000 Tml SU73 
9577.44 10438.34 1 L Arl MI73 9614.62 10397.98 3 Ybn ME67 
9580.20 10435.34 100D I I MI62 9614.68 10397.91 1 L An MI73 
9580.280 10435.249 0.15 3L Sm II BL69 9614.72 10397.88 4 Ybl ME66 
9580.35 10435.17 0.02 3L Fu PA68 9615.16 10397.41 0.05 230 HfJ G070 
9580.422 10435.094 3L ThI GI74 9615.931 10396.57 7 Cm C076 
9581.13 10434.32 0.14 5 Ph I AN68 ! 9616.637 10395.80 0.01 7 Fe I LI76 
9581.58 10433.84 0.02 54 Zrt TA76 9619.591 10392.604 0.02 5L ArII MI63 
9582.50 10432.83 0.01 38 CI II RA74 9619.642 10392.549 0.01 331 CI I RA69 
9582.67 10432.64 2 PI MA59 9619.94 10392.23 0.02 6L Mgn RI55 
9583.34 10431.92 0.05 12 FI LI49 9620.08 10392.10 1 Cn KI53 
~5tl5.4U~ 10429.665 6L ThII GI74 9020.37 10391.'/0 0.02 :) L , MgII RI55 
9585.974 10429.05 OL Tb J KL69 

'I 
9620.40 10391.74 400 I I MI62 

9586.60 10428.39 6B I I MI62 9620.48 10391.64 1 H i Yb II ME67 
9586.93 10428.010 0.10 I 3L Nd BL70 I: 9621.32 10390.74 175 i BrI TE63 i I' i 
9587.354 10427.549 0.01 44 Cll RA69 i 9621.48 10390.56 50 Ce III SU65 
9588.51 10426.29 0.05 60 FI LI49 

i 
9621.6 10390.4 YI B055 

9589.31 10425.42 2 Yb II ME67 9622.270 10389.711 0.12 4L I Sm BL69 
9589.680 10425.020 0.06 6L GdI BL71 9623.07 10388.85 2H! YbIl ME67 
9590.172 10424.49 8 Cm1 C076 9623.48 10388.40 1 BrI TE63 
9590.850 10423.75 0.01 2 Fe I LI76 9623.59 10388.29 0.02 10 CII RA69 
9590.89 10423.70 0.]0 230 Hf I G070 9623.70 10388.16 0.20 10 Hf I G070 
9591.512 10423.03 0.01 1 Fe I LI76 9623.899 10387.952 0.01 34 ClI RA69 
9593.216 10421.177 0.03 12 LD 01 ER68 9624.670 10387.12 5L Ce II VE72 
9594.08 10420.24 0.02 105 CII RA69 9624.75 10387.04 0.02 6 Zr TA76 
9594.27 10420.04 0.02 80 ClI RA69 9625.371 10386.36 . 4114 Se I M074 
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Section II. Wavenumber Table (Finding List)·-Continued 

Vacuum Air Au Intensity Vacuum Air Au Intensity 
wavenumber wavelength and Spectrum Reference wavenumber wavelength and Spectrum Reference 

u(cm- 1) A(A) (em-I) character u(cm- 1) A(A) (em-I) character 

9625.490 10386.235 0.12 4L Sm II? BL69 9664.80 10343.99 4H Yb II ME67 
9625.490 10386.235 0.12 4L Sm J? BL69 9664.90 10343.88 200 Tm !:iU73 
9626.49 10385.156 0.08 4L Nd BL70 9664.94 10343.85 3 YbI ME66 
9627.31 10384.272 0.10 3L Nd BL70 9664.967 10343.812 20 Ca I RI68 
9627.42 10384.15 2 Bn TE63 9665.520 10343.220 0.10 3L Gd I BL71 
9627.66 10383.900 0.02 1 L Arll MI63 9665.54 10343.20 3 I I MI62 
9628.851 10382.61 3L Ce I VE72 9666.09 10342.61 0.10 3 Hf I G070 
9629.027 10382.420 0.01 10 L Ge I AN59 9666.88 10341.77 7 YbI ME66 
9629.658 10381.74 16 Te I M075 9666.89 10341.75 1 Tm SU73 
9630.02 10381.35 10 Tml SU73 9667.4 10341.3 I Re I KL57 
9630.49 10380.84 0.05 70 Fl LI49 9667.702 10340.89 0.01 4 Fe 1 Ll76 
9630.59 10380.73 0.05 570 Hf G070 9668.549 10339.98 5L Ce I VE72 
9631.010 10380.28 2 As 11 AN71 9669.01 10339.49 2H Ybn ME67 
Qt\.3?.19d. 10379.01 0.01 1 F@ I LI76 9670.48 10337.91 50 C@ lJJ Slltl5 

9633.45 10377.65 1500 Bn TE63 9671.01 10337.35 IH Yb II ME67 
9633.79 10377.29 0.02 21 Zn TA76 9671.823 10336.48 5L Ce VE72 
9634.84 10376.16 0.03 0 CII RA69 9672.35 10335.9Il 0.02 3 DYI C071 
9635.74 10375.20 400 I I MI62 9673.277 10334.926 3L Th I GI74 
9635.808 10375.113 10 B Kr I? KA69 9673.51 10334.677 0.08 4L NdI BL70 
9636.442 10374.431 10 B Kr J? KA69 9673.65 10334.53 2 Tml sun 
9636.50 10374.37 12 W Bn TE63 . 9674.331 10333.80 5L Cel VE72 
9636.640 10374.218 0.12 4L Smn BL69 9674.561 10333.554 2 Asu AN71 
9637.2 10373.7 YI B055 9674.846 10333.25 3L Ce I VE72 
9637.47 10373.33 3V Gel HU64 9675.13 10332.95 0.05 25 FI LI49 
9637.690 10373.088 0.15 3L Sm n? BL69 9675.337 10332.725 20 L An MI73 
9637.690 10373.088 0.15 3L Sm II? BL69 9675.50 10332.55 10 Rei KL57 
9039.30 10371.36 0.05 30U Hf G070 9676.475 10331.:'1 6L Ce I VEn 
9639.380 10371.269 0.01 30 Si I RA65 9676.93 10331.03 0.02 2 LB Be J H069 
9640.23 10370.35 lOB Ba I RU55 9677.73 10330.17 100 Bn? TE63 
9640.25 10370.335 0.02 20 La III 0067 9677.76 10330.14 0.02 2 Cl I RA69 
9640.29 10370.29 1 Br I TE63 9670.1 10329.8 YII D055 
9640.49 10370.08 lL ArIl MI63 9678.13 10329.74 80 Bn? TE63 
9640.63 10369.93 0.05 3 Zn TA76 9678.35 10329.51 0.02 3 Cl1 RA69 
9640.998 10369.528 4L Th I GI74 9679.07 10328.74 2H YbII ME67 
9641. 710 10368.763 0.15 3L Sm I1 BL69 9679.26 10328.54 0.05 38 Zr I TA76 
9642.43 10367.99 0.10 5 Zr TA76 9680.15 10327.59 0.02 9LB Ne II? PE71 
9644.32 10365.96 o LH Ar II Ml63 9680.15 10327.59 0.02 9 LB Ne II? PE71 
9644.80 10365.44 10 Tml SU73 9680.3 10327.4 3 Ba RUSS 
9645.290 10364.914 0.15 3L Sm I BL69 I 9680.39 10327.33 I Yb n ME67 
9645.598 10364.577 0.06 6L Gd I BL71 9680.457 10327.26 7935 Se I M074 
9646.24 10363.89 3 Yh II ME67 9680.54 10327.17 0.02 1 L Ne II PE71 
9648.790 10361:155 0.15 3L Sm II BL69 9680.70 10327.0 0.50 3 Hf G070 
9649.357 10360.546 5 As II AN71 9681.06 10326.62 I L Ar II MI63 
9649.867 10359.998 3L Th 11 GI74 9681.15 10326.53 75 I I MI62 
9650.62 10359.19 4 TmI sun 

I 
9681.74 10325.90 100 I I? MI62 

9650.862 10358.930 I L Th I KL72 9681.74 10325.90 100 I I? MI62 
9651.573 10358.167 3L Th I GI74 

I 9682.26 10325.34 1 L Ar II MI63 
9651.961 10357.75 3L CeJ? VE72 

I 
9682.295 10325.30 3L Ce I VE72 

9651.961 10357.75 3L Cel? VE72 9682.61 10324.96 3 Br I TE63 
9652.220 10357.472 2L All MI73 9682.96 10324.591 500 V Pr III SU74 
9654.60 10354.93 8 I MI62 9683.045 10324.500 0.07 7L GdI BL71 
9655.62 10353.03 0.10 3 ZI TA76 9603.200 10324.335 0.08 6L Sm BL69 
9656.30 10353.10 1 Tm sun 9683.41 10324.11 lL An MI73 
9657.557 10351.76 8 Cm I C076 9683 .. 57 10323.941 0.05 7L NdI BL70 
9657.679 10351.62 9 Se 1 M074 9683.927 10323.56 3L eel VE72 
9659 . .27 10349.91 0.02 2 ell RA69 9684.1·09 10323.06 206 Tc I M076 
9660.074 10349.051 5L Th I GI74 9684.44 10323.02 0.05 3 Zr TA76 
9660.16 10349.0 4 ReI KL57 9684.452 10323.000 2 Kn KA69 
9660.59 10348.50 40 Tm I SU73 9684.87 10322.56 100 I I? MI62 
9661.04 10348.02 7 I MI62 9684.87 10322.56 100 I I? MI62 
9661.140 10347.910 0.15 3L Sm BL69 9684.87 10322.56 100 I I? MI62 
9661.74 10347.27 3L WI LA68 9685.510 10321.873 0.06 6LJ Gd I BL71 
9662.419 10346.540 3L ThI GI74 9685.70 10321.68 

I 

500 YhI ME66 
9663.28 10345.62 IH Yh II ME67 9686.982 10320.304 0.01 9L OJ 1568 
9664.387 10344.433 3LW ThI KL72 9687.160 10320.115 0.01 205 ( CII RA69 
9664.680 10344.120 0.15 3L Sm II BL69 9687.18 10320.09 IS BlI TE63 
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Section II. Wavenumber Table (Findinl!: List) -Continued 

Vacuum i Air 

I 

b.cr Intensity 

Spectrum I 
Vacuum Air b.cr Intensity 

wavenumber wavelength and Reference wavenumber wavelength and Spectrum Reference 
u(cm- I ) A(A) (cm- I ) character u(cm- I ) A(A) (cm- l ) character 

9687.54 10319.71 2 LP Arl MI73 9717.80 10287.58 4 Re I KL57 
9687.76 10319.47 1 LP An MI73 9718.67 10286.65 3 RUI KE59 
9687.89 10319.33 0.02 20 CII RA69 9719.23 10286.07 8 I I MI62 
9688.09 10319.12 6 Tml SU73 9719.81 10285.45 0.05 150 FI LI49 
9688.807 10318.36 3L Cel? VE72 9720.43 10284.790 0.02 140 La III OD67 
9688.807 10318.36 3L CeI? VE72 9721.008 10284.19 OL Th I KL69 
9688.96 10318.20 35 I I? MI62 9721.121 10284.061 0.08 4L Gd I BL71 
9688.96 10318.20 35 I I? MI62 9721.20 10283.98 0.02 O'L In I 1067 
9689.980 10317.111 0.12 4L Sm II? BL69 9721.27 10283.90 0.02 6L Fu PA68 
9689.980 10317.111 0.12 4L Sm I? BL69 9721.526 10283.633 1 L Thl KL72 
9690.184 10316.894 4L Thl GI74 9721.76 10283.38 2 Yh II ME67 
9690.43 10316.64 10 As II AN71 9722.012 10283.118 4L Thl GI74 
9690.53 10316.53 0.02 23 I Zr I TA76 9722.57 10282.533 0.02 1 DYI C071 
9690.72 10316.32 4 I Tml SU73 9722.63 10282.46 5 Re I KL57 
9691.70 10315.28 0.03 1 Cl RA69 9722.82 10282.26 10 Lu I KI54 
9692.28 10314.67 0.02 1 CII RA69 9722.98 10282.10 1 Tm SU73 
9692.87 10314.03 8 BrJ TE63 9724.45 10280.54 0.02 4 CII RA69 
9693.17 10313.72 4 1 I M162 9725.538 10279.39 4L Ce VE72 
9693.90 10312.94 0.02 4L Fu PA68 9726.70 10278.16 0.02 7L Ne II PE7l 
9693.94 10312.90 40 BrJ TE63 9726.73 10278.14 10 Ca I RI68 
9694.08 10312.75 200 TmI SUn 9727.453 10277.367 0.01 2 Ph I AN68 
9694.602 10312.193 0.01 44 CII RA69 9727.52 10277.30 OL Ar II? MI63 
9695.112 10311.65 3L Cel VE72 

! 
9728.530 10276.229 10 Cal RI68 

9695.80 10310.92 700 Bn? TE63 9728.90 10275.84 OL Arn MI63 
9695.845 10310.88 8 Cml C076 9728.92 10275.82 1 Yh u ME67 
9696.08 10310.62 600 BrJ? TE63 9730.32 10274.34 4W I I MI62 
9696.48 10310.20 50 I I MI62 9730.59 ]0274.06 50 H Ba I RU55 
%97.473 10309.139 12 L An MI73 9730.934 10273.690 12 I Ca I RI68 
%97.849 10308.74 3L Ce I VE72 9730.934 10273.689 0.02 5L Ar II MI63 
9698.028 10308.549 5L Th I GI74 9730.985 10273.636 2 KrT KA69 
9698.54 10308.01 2 Th KL50 9731.178 10273.43 3 Se I M074 
9699.058 10307.45 1423 Se I M074 9732.793 10271.728 0 Gd II SP70 
9700.110 10306.337 0.06 7L Sm II BL69 9733.284 10271.21 4L Ce n? VE72 
9700.39 10306.04 OL WI LA68 9733.284 10271.21 4L Cel? VE72 
9700.44 10305.99 10 Brl TE63 9733.72 10270.75 0.05 40 F I LI49 
9700.79 10305.616 0.02 1 L ArII MI63 9734.73 10269.68 2 Tm SU73 
9700.81 10305.60 0.02 22 CII RA69 9735.524 10268.85 3 Se M074 
9701.15 10305.23 0.02 5L Fu PA68 9736.023 10268.320 0.02 2L ArII ! MI63 
9701.15 10305.24 0.01 1 L Ge I AN59 9736.025 10268.318 2 Gd II SP70 
9701.253 10305.122 0.06 6L Gdl BL71 9736.93 10267.37 300 YhI ME66 
9702.72 10303.56 8 Ru I KE59 9736.939 10267.354 0.10 4L Gd BL71 
9703.46 10302.78 1 L Ar I MI73 9737.30 10266.97 2L ArT MI73 
9704.22 10301.973 0.02 100 Dy I C07l 9738.19 10266.04 5 I I MI62 
9704.58 ]0301.585 500 V Pr III SU74 9738.33 10265.89 15 H BrJ TE63 
9704.984 10301.161 6L Th n GI74 9738.963 10265.22 4L Ce VE72 
9705.549 10300.56 397 Te J M075 9740.000 10264.128 0.15 3L Sm BL69 
9706.01 10300.07 3 Tml sun 9710.62 10263.48 0.01 OL Gel AN59 
9706.44 10299.62 1000 BrJ TE63 9741.81 10262.22 2L An MI73 
9706.947 10299.077 0.02 5L Arn MI63 9742.00 10262.02 OLE ArII MI63 
9707.000 10299.022 0.01 2 Ph AN68 I 9742.247 10261. 76 3L! Ce I VE72 
9708.933 10296.971 80 Krl KA69 9743.9fl 102:;9.9~ 3H Yb n ME67 
9711.270 10294.493 0.15 3L Sm I BL69 9744.29 10259.609 0.08 4L Nd BL70 
9712.07 10293.65 50 Bn TE63 9744.32 10259.58 0.05 30 Hi I G070 
9712.30 10293.40 2H Yh II ME67 9744.49 10259.40 0.25 1 L Tm CA69 
9712.46 10293.23 1 BTl TE63 9745.058 10258.80 5L Ce I VE72 
9712.630 10293.052 4L Thl GI74 I 9745.85 10257.97 IH Yh II ME67 
9712.67 10293.01 0.05 35 F I LI49 9746.21 10257.59 5 Th III KL50 
9712.7 10293.0 Yj B055 9746.413 10257.374 5L ThJ GI74 
9713.590 10292.034 0.12 4L Sm BL69 9746.74 10257.03 0.02 2L In I J067 
97]5.078 10290.458 0.01 200 Ph I AN68 9747.224 10256.520 10 Cal RI68 
9716.09 10289.39 2 Ru I KE59 9747.86] 10255.85 3L Cel VE72 
9716.260 10289.206 0.08 6L Sm II BL69 9748.890 10254.767 11 Cal RI68 
9716.467 10288.987 4L Th II GI74 9749.895 10253.71 3L Cel? VE72 
9716.510 10288.942 0.01 10 Si I RA65 9749.895 10253.71 i 3L Cel? VE72 
9716.59 10288.86 80 i TmI SU73 9750.83 10252.727 1 0.08 4L Nd BL70 
9717.44 10287.96 0.05 15 FI LI49 I·, 9751.388 10252.14 3L Ce I VE72 
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Section II. Wavenumber Table (Finding Li8t) -Continued 

Vocuum I 
Air flu Intensity Vacuum Air ll.u Intensity 

wavenu~ber wavelength and Spectrum Reference wavenumber wavelength and Spectrum Reference 
u(cm- I) A(A) (cm- 1) character 0"(cm- 1) A(A) (em-I) character 

9751.66 10251.85 10 Yb II ME67 9785.84 10216.05 1 Tm SU73 
9752.197 10251.29 3L Cel VE72 9786.16 10215.71 IH Ru I KE59 
9752.438 10251.037 I Xe I HU70 9789.39 10212.34 IH Yb II ME67 
9752.773 10250.684 4L ThI GI74 9789.46 10212.27 1 YbI ME66 
9754.280 10249.101 10 Ca] RI68 9799. 11 10211.(,0 5 I MI62 
9754.603 10248.762 OL Tb] KL72 9790.48 . 10211.21 0.05 50 Hf G070 

·9755.07 10248.27 3 BrJ TE63 9790.66 10211.017 0.05 7L Nd] BL70 
9755.746 10247.561 4L ThJ GI74 9791.09 10210.57 0.02 310 ZrJ TA76 
9757.150 10246.086 0.10 5L Sm BL69 9792.05 10209.57 0.05 40 FJ 1149 
9757.33 10245.90 0.02 2L Fn PA68 9792.68 10208.91 300 BrJ TE63 
9758.0 10245.2 Yn B055 9792.80 10208.79 0.10 3 Hf G070 
9758.108 10245.08 4L Ce I VE72 9793.06 10208.52 lL An MI73 
9759.79 10243.31 3 BrJ TE63 9793.73 10207.82 0.02 7 Hfl G070 
9759.90 10243.20 0.02 60 HE C070 9794.425 10207.09 51 Te I M075 

9760.25 10242.84 0.05 110 ZrJ TA76 9794.61 10206.90 1 L An MI73 
9760.26 10242.83 10 I) MI62 9795.16 10206.32 20 Re I KLS7 
9760.39 10242.68 1 Re I KL57 9796.375 10205.06 3L Ce VE72 
9760.76 10242.30 IH Yb II ME67 9796.71 ]0204.72 2 PI MA59 
9761.06 10241.98 0.05 35 FI 1149 9797.472 10203.917 0.02 5L ArlI MI63 
9761.40 10241.63 4L WI LA68 9797.830 10203.545 0.12 4L Sm II? BL69 
9761. 73 10241.29 20 I MI62 9797.830 10203.545 0.12 4L Sm II? BL69 
9763.076 10239.867 3L TbI KL70 9797.90 10203.471 0.02 0 Dy J C07l 
9764.08 10238.82 1000 I) MI62 9798.103 10203.26 3L Ce VE72 
9764.26 10238.626 500 V Pr III SU74 9799.314 10202.00 3L Ce VE72 
9764.60 10238.26 4 ReI KL57 9799.44 10201.86 2 Re) KL57 
9765.10 10237.74 6000 BrJ TE63 9799.49 10201.82 7 I I MI62 
n~.11 10237.73 0.20 I L 'I'm CA69 97W~650 10201.65 3L Ce VJ:t.;72 
9765.68 10237.14 75 Br I TE63 9800.326 10200.946 0.01 lL Gel AN59 
9766.14 10236 .. 65 0.02 3L Fn PA68 9801.25 10199.98 0.02 2V NI EI58 
9766.72 10236.05 0.25 1 L Tm II CA69 9801. 70 10199.52 0.02 120 ZrJ TA76 
9766.735 10236.031 4L Till GIN 9802.27 10198.92 18 YblJ MEG7 
9767.65 10235.07 0.02 4L Fn PA68 9802.97 10152.62 0.20 20 Hf G070 
9768.310 10234.38 3L Ce VE72 9803.21 10197.95 0.02 30 ZrJ TA76 
9768.830 10233.836 0.12 4L Smn BL69 9803.53 10197.61 18 BrJ TE63 
9769.41 10233.23 400H Ba I RUSS 9803.60 10197.54 2 Tm SU73 
9770.21 10232.39 15 B BrJ TE63 9804.07 10197.05 3 CrI KI53 
9770.53 10232.06 35 I I MI62 9805.018 10196.06 32 Te I M075 
9770.95 10231.61 8 Br I TE63 9805.327 10195.743 1 Gd n SP70 
9771.520 10231.018 0.15 3L Sm BL69 9805.941 10195.10 0.01 ] Fe T 1.176 
9771.685 10230.845 0.02 4L Arll MI63 9806.43 10194.60 30 Tm1 SU73 
9771.96 10230.558 0.15 3L Nd BL70 9807.27 10193.72 1 L Ar II MI63 
9772.87 10229.61 20H Tml SU73 9807.712 10193.27 3 CmI C076 
9773.53 10228.91 8 Ru I KE59 9807.94 10193.02 OL Arn MI63 
9775.20 10227.17 0.05 20 HfI G070 9808.08 10192.88 0.02 lOW ·Hf G070 
9775.53 10226.82 0.05 30 FI 1149 .9809.35 10191.57 1 Re I KL57 
9776.51 10225.793 0.02 3 DyI C07l 9811.31 10189.53 10 H Ybn ME67 
9777.05 10225.23 1 BrJ TE63 9812.377 10188.418 3L Th GI74 
9777.11 10225.17 3H Tml SU73 9812.428 10188.365 I Xel HU70 
9778.551 10223.662 3L ThI GI74 9812.55 10188.24 50 H Ba I RUSS 
9779.040 10223.151 0.15 3L Sm BL69 9814.3 10186.4 Yn BOSS 
9779.14 10223.04 0.01 10 L Ca 11 RI68 9814.56 ]0]86.15 0.05 50 FJ 1149 
9779.20 10222.98 28 Yb 11 ME67 9814.68 10186.05 5 Yb II ME07 
9779.66 10222.50 0.05 20 FI 1149 9815.246 10185.44 3L Ce II VE72 
9781.12 10220.980 0.02 1 L ArII ·MI63 9816.16 10184.49 200 BrJ? TE63 
9781.74 10220.33 0.02 10 CII RA69 9816.61 10184.02 300 BrJ? TE63 
9781.82 10220.25 0.15 2L Tml CA69 9818.50 10182.06 20 TmJ SU73 
9782.265 10219.780 0.06 6L Cd) BL71 9820.100 10180.406 0.12 4L Sm n BL69 
9782.619 10219.41 3L Ce VE72 9821.917 10178.522 5L ThI GI74 
9783.554 10218.434 5L Thl GI74 9822.836 10177.57 3L Ce I VE72 
9783.575 10218.41 0.01 3 Fe I 1176 9822.96 10177.44 0.02 1 CII RA69 
9784.56 10217.38 OL WI LA68 9823.496 10176.89 OLW TbI KL69 
9784.688 10217.25 400 Se 1 M074 9823.915 10176.45 171 Te I M075 
9784.87 10217.06 1 Cr J KI53 9824.66 10175.68 20 Re I KL57 
9785.224 10216.69 3L Ce I VE72 9824.86 10175.47 20 BrJ TE63 
9785.49 10216.42 0.10 4 Zr TA76 9825.305 10175.012 4L ThI GI74 
9785.578 10216.32 0.01 15 Fe I 1176 9825.56 10174.75 12 BrJ TE63 
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Section II. Wavenumber Table (Finding List), ';"Continued 

Vacuum Air acr Intensity Vacuum Air au Intensity I 
wavenumber wavelength and Spectrum Reference wavenumber wavelength andl Spectrum Reference 

cr(cm- I ) A(A) (em-I) character cr(cm- I) A(A) (cm- 1) character! 

99.25~770 10174.53 3L Ce II? VE72 9855.084 10144.266 i 4L ThJ CI74 

9825.770 10174.53 3L Ce I? VE72 9855.67 10143.67 Ov Ge J HU64 
9826.33 10173.95 4 Tm I SU73 9857.47 10141.83 100 I MI62 
9826.802 10173.47 6 Crn J C076 9857.870 10141.399 6L Thl G174 
9827;076 10173.18 OL TbI KL69 9858.71 10140.54 IL WI LA68 
9827.21 10173.04 200 ITmJ SU73 9858.713 10140.54 4 ' CmI C076 
9827.34 10172.91 300 I I MI62 9858.755 10140.49 65 Tel M075 
9827.84 10172.39 2 Yb II ME67 9858.808 10140.434 4L ThI GI74 
9828.22 10172.01 0 P MA59 9858.911 10140.329 lLW Tbl KL72 
9828.23 10172.00 2 L Cu I SH48 9859.15 10140.08 3000 , BrJ TE63 
9828.93 '10171.26 1 L Ar J MI73 9859.431 10139.793 I HgJ PE62 
9830.14 10170.012 0.02 3 DyJ C071 9859.669 10139.55 174 Te I M075 
9830.29 10169.85 100 IRe' 1 ' KL57 9860.78 10138.408 0.02 1 L ArIl MI63 
9831.25 10168.86 0.10 110 Hf G070 9860.94 10138.24 2 Re I KL57 
9831.39 10168.71 1 H Yb II ME67 9861.992 10137.16 3 L Ce VE72 
9832.592 10167.47 0.01 1 Fe 1 LI76 9862.246 10136.91 4 em 1 C076 
9832.64 10167.42 .,1 H Yb II ME67 9862.79 10136.34 3H Ybn ME67 
9832.804 10167.252 0.01 10 L OJ EI63 9862.911 10136.22 5 Se M074 

9833.14 10166.91 15 L Cu II SH36 9863.78 ,10135.33 0.20 3 Hf I G070 
9833.25 10166.79 0.02 3V Nl EI58 9864.300 10134.789 0.08 6L Srn II BL69 
9833.452 10166.58 149 Te I M075 9865.07 10134.00 2H Tm SU73 
9834.02 10166.00 8B II MI62 9865.497 10133.559 7L Th II GI74 
9835.13 10164.845 0.02 7V NI EI58 9865.51 10133.56 40 ' I I ' 'MI62 
9835.650 10164.310 0.06 7L Sm I BL69 9865.940 10133.104 0.08 6L ' Srn BL69 
9836.14 10163.80 OL Ar II? MI63 9866.04 10133.00 .5 Brr TE6~ 

9836.44 10163.50 0.05 30 F T LI49 9866~567 i01~2.40 Q S", I ,M07. 

9836.556 lQI63.373 12 L An MI73 9866.66 10132.38 3 

i 
II MI62 

9836.608 10163.32 3 L' Cel? VE72 9867.85 10131.16 750 II MI62 
9836.608 10163.32 3L Cel? VE72 9868.208 10130.78 15 Te I M07. 
9837.04 10162.88 1 L Cu II SH36 9868.500 10130.475 0.15 3L Srn BL69 
9837.33 10162.57 9 Tm sun 9869.25 10129.70 10 Ba 1 RU5~ 
9838;123 10161. 755 -0 Gd II SP70 9869.846 10129.094 7L Tb 1 KL72 
9838.532 10161.333 0.06 6L Gd I BL71 987.0.14 10128.79 4 I BrJ TE63 
9839.50 10160.334 500 V Pr III SU74 9870.15 10128.78 15 Re I KL5'7 
9841.15 10158.64 400 I I? MI62 9870.64 10128.280 0.02 7V NI EI58 
9841.15 10158.64 400 I I? MI62 9871.520 10127.376 O~ 15 3L Sm BL69 
9842.12 10157.63 1 Yb II ME67 9871.68 10127.21 1 Re I KL57 
9842.782 10156.96 6 CrnI C076 9871.96 10126:93 2L WI LA68 
9842.80 10156.93 0.10 8 Zr J TA70 9872.00 10120.27 0.04 5 LBH N II ER::>8 
9842.816 10156.91 4L Ce I VE72 9872.81 10126.07 7 I I MI62 
9843.86 10155.83 0.05 5 Si I RA65 9872.839 10126.03 2L Tb 1 KL69 
9844.129 10155.56 33 Te 1 M075 9873.396 10125.452 I Xel HU70 
9844.:47 10155 . .20 !2 Tm SU73 9874.46 10124.36 0 l' MA;:;9 
9847.644 10151.94 4 Cm} C076 9874.94 10123.871 0.02 6L C I J066 
9847:955 10151.61 5L Ce I VE72 9875.201 10123.602 0.01 CSI ER70 

, 9848.025 .,10151.537 0,05 6L Gd I BL71 9875.384 10123.413 0.01 Cs I ER70 
9848.265 10151.29 3L Ce I VE72 9876.890 10121.870 0.12 4L Sm BL69 
9848.492 10151.06 296 Tel M075 9877.07 10121.68 ).05 3 Hf G070 
9850.30 10149.19 2 Tm 1 SU73 9877.278 10121.47 34 Te I M075 
9850.57 10148.91 3 Yb II ME67 9877.735 10121.004 30 KrJ KA69 
9851. 715 10147.735 10 KrJ KA69 9878.46 10120.27 0.02 10 Zr TA76 
985Li7 10147.70 1 I MI62 9878.800 10119.920 0.02 5L Be II JH61 
9852.18 10147.255 0.02 8V NI EI58 9879.223 10119.48 82 Te I ' M075 
9852.282 10147.15 27 Te I M075 9879.494 i01l9.20 34 Te I 1\1075 
9852;5 10146.9 5H Ba RU55 9879.51 10119.19 3 BrJ TE63 
9852.59 10146.84 1 Rei KL57 9879.70 10118.99 0.02 5L Ne II PE;68 
9852.64 10146.78 10 L Cu I SH48 9880.19 10118.49 0.04 4 LH NIl ER58 
9852.72 10146.71 0 P MA59 9880.31 10118.36 0.02 5L Ne II PE68 
9852.87 10146.55 50 Ce III SU65 9880.594 10118.08 381

1 

Te I M075 
. 9853.33 10146.07 0.02 4.1 Ne II PE68 9881.660 10116.984 0.08 6L Sm II BL69 

9853.44 10145.96 1 L Ar II MI63 9882 .. 131 10116.505 0.01 ZnI J068 
9853.818 10145.57 0.01 9 Fe I LI76 9882.491 10116.14 6 Cm I C076 
9854.08 10145.30 4H Yb II ME67 9883.09 10115.52 3L Wi LA68 
9854.21 10145.17 0.02 1 LII Ne II I'E68 9883.4 10115.2 5H Ba RU~::> 

9854.488 10144.88 5L Ce I VE72 9883.401 
I 

10115.202 0.01 Zn 1 J068 
9854.912 10144.443 10 As II AN71 9883.95 10114.644 0.02 13 V NI EI58 
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Section II. Wavenumber Table (Finding List) -Continued 

vacuum/ Air Au Intensity Vacuum Air Au Intensity 
wavenumber. wavelength and Spectrum Reference wavenumber wavel~ngth and Spectrum Reference 

u(cm- l ) I h(A) (em-I) character u(cm- l ) h(A) (em-I) character 

9884.83 10113.74 2 Bn TE63 9913.77 10084.22 25 PI MA59 
9885.769 10ll2.78 9 Te] M075 9914.17 10083.81 OL Ar n MI63 

9886.06 10ll2.483 0.02 12 V N] EI58 9914.190 10083.788 5L Th] GI74 
9886.34 10ll2.19 0;02 4 Hf] G070 9914.760 10083.209 0.06 7L Sm]] BL69 
9886.507 10ll2.02 12 Te] M075 9914.80 10083.17 5 Cn KI53 
9886.63 10ll1.90 1 Cn KI53 9915.03 10082.93 30 R~ ] KE59 
9886.926 101ll.585 0.02 8L Arn MI63 9915.083 10082.880 4L Th] GI74 
9887.120 lOll 1.40 33 Te] M075 9915.13 10082.83 0.10 3 Hf G070 
9887.64 10110.87 10 Yb] ME66 9916.888 10081.045 0.01 1 PbI AN68 
9887.841 10ll0.660 0.02 3L Arn MI63 9917.46 10080.47 10 L Cu n SH36 
9888.79 10109.70 5 I I MI62 9917.60 10080.32 IS Cn KI53 
9889.57 10108.893 0.02 11V NI EI58 9917.996 10079.92 8 Se M074 
9890.020 10108.432 0.08 6L Sm II BL69 9918.16 10079.75 10 Bn TE63 
9090.50 10107.06 150 BI I? TE63 9918.39 10079.52 1 L WI LA6S 

9890.801 10107.63 39 Se I M074 9918.808 10079.10 1 L Tbl KL69 
9890.83 10107.60 100 Bn? TE63 9919.85 10078.04 0.02 4L Ne II PE68 
9891.067 10107.362 I Xe I HU70 9920.178 10077.702 10 KrI KA69 
98Q1R.~ 10107.00 1 Vb n ME67 9920.35 100775::\ 0.02 51. Ne II PE68 
9892.350 10106.05 279 Te I M075 9920.948 10076.920 0.01 2 Pbl AN68 
9892.87 10105.52 0.10 4 Hf G070 9921.17 10076.69 0.02 3L Ne II PE68 
9892.9 10105.5 YD B055 I 9921.57 10076.29 0.05 3 Zr TA76 
9892.976 10105.41 49 Te I M075 9922.27 10075.57 0.02 2L Ne II PE68 
9892.99 10105.396 0.02 3 Dy I C071 9923.65 10074.17 0.05 10 FI LI49 
9893.25 10105.130 0.02 ·10 V NI EI58 9923.71 10074.13 7 I I MI62 
9893.56 10104.82 4L Arl MI73 9924.94 10072.87 0.05 

2~L I 
Hf G070 

9894.44 10103.91 2L W LA68 9927.37 10070.401 0.08 Ndl BL70 
9894.50 10103.86 0.10 4 Hfl G070 9927.64 10070.12 0.04 ~ LH Nn ER58 
9895.10 10103.24 3 Ybn ME67 9928.37 10069.385 0.02 Dyl C071 
9895.51 10102.82 12 Bn TE63 9928.96 10068.79 2H Yb]] ME67 
9896.563 10101.75 3L Tbl KL69 9929.52 10068.22 0.10 2 Si] RA65 
9896.64 10101.67 1 L W LA68 9929.93 10067.80 1 Tm SU73 
9897.160 10101.14 49 Te I M075 9930.26 10067.47 1 Ybn ME67 
9897.89 10100.39 IH Yb n ME67 9930.958 10066.76 44 Te M075 
9898.14 10100.14 0.02 7 LB Ne n PE68 9931.01 10066.72 7 I I MI62 
9898.696 10099.57 104 Te] M075 9931.41 10066.30 5 Yb II ME67 
9899.01 10099.25 OL Ar n? MI63 9931. 744 10065.965 10 Kn KA69 
9899.70 10098.55 0.10 1 Si RA65 

I 

9932.55 10065.15 0.04 7 LBH NIl ER58 
9900.727 10097.50 3L Ce VE72 9932.646 10065.05 0.01 6 Fe I LI76 
9901.24 10096.98 0.05 3 Hf G070 9933.16 10064.53 70 Tml SU73 
9902.460 10095.730 0.02 3L Be II JH61 9933.44 10064.25 0.02 5L Nell PE68 
9902.670 10095.520 0.02 2L Be ]] JH61 9933.45 10064.25 0.05 40 FI LI49 
9903.000 10095.19 3L Tbl KL69 9933.66 10064.02 2 Re I KL57 
9903.903 10094.262 4L Arl MI73 9934.25 10063.42 0.02 4L Ne II PE68 
9904.26 10093.91 0.10 5 Zr TA76 9934.45 10063.22 2H Ybll ME67 
9905.12 10093.016 0.02 1 L Arn MI63 9935.97 10061.68 25 Bn? TE63 
9905.26 10092.87 0.10 3 Hf G070 

I 
9936.12 10061.53 25 BrI? TE63 

9905.88 10092.27 OL Cu II SH36 I 9936.602 10061.04 2 Se M074 
9905.97 10092.16 0.02 14 LB MgIl. RI55 9936.651 10060.994 I Xe I HU70 
9906.415 10091.703 0.01 150 CII RA69 9937.713 10059.920 0.01 Zn I J068 
9907.094 10091.0] 14097 Te I M075 9938.560 10059.062 0.01 Zn I J068 
9908.48 10089.61 2 Cn KI53 9938.799 10058.82 4L Ce VE72 
9908.935 10089.136 7L Thl? G174 9939.U2 lUU5H.6U 50 Ce :;U65 
9908.935 10089.136 7L ThI? GI74 9939.61 10058.00 2 Tm SU73 
9909.002 10089.068 0.01 I Pb I AN68 I 9940.73 10056.87 15 BrJ TE63 
9909.29 10088.78 6H TmI SU73 9941.6 10056.0 0.02 2 L9 F n? PA68 
9909.51 10088.55 0.10 23 Hf I G070 9941.6 10056.0 0.02 2 L~ F II? PA68 
9909.75 10088.31 10 BrJ TE63 9941.66 10055.93 0.03 

3~ L I 
CII RA69 

9910.11 10087.94 1 Bn TE63 9942.56 10055.02 Cu II SH36 
9910.91 10087.13 0.05 60 FI LI49 9943.31 10054.259 0.02 4vI NI EI58 
9911.36 10086.67 1 Yb II ME67 I 9944.73 10052.82 0.02 7 Lq F II? PA68 
9911.395 10086.63 6 Se I M074 9945.483 10052.059 25 L ! Arl MI73 
9912.03 10085.99 35 Bn TE63 9945.487 10052.056 6LW Tb I KL72 
9912.116 10085.90 27 Te I M075 9946.122 10051.41 5950 I Te I M075 
9913.03 10084.97 0.10 3 Hf G070 9946.42 10051.12 3L, Cu II 5H36 

ZrJ TA76 
! 

9946.49 10051.04 Tm SU73 9913.15 10084.86 0.02 380 2 
9913.195 10084.800 I Xe I HU70 9947.22 10050.31 4L WI LA68 
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e I D -S ct'o II WaveDumber Table (Finding List) Continued 

Vacuum I Air au Intensity Vacuum Air au I Intensity 
Sp'ctrom I wavenumber wavelength and Spectrum Reference wavenumber wavel~ngth and Reference 

u(cm- 1) A(A) (cm- 1) character u(cm- 1) A(A) (cm -1) . character 

9947.42 10050.11 2W I MI62 9976.61 10020.70 1 Ybll ME67 
9947.59 10049.93 8 i Tml SU73 9977.99 10019.31 6V Ge I HU64 
9947.65 10049.88 1 L Cu II SH36 9978.09 10019.21 7 Re I KL57 
9948.05 10049.47 0~O2 4L Ne II PE68 9978.816 10018.483 0.01 4L S I JA67 
9949.06 10048.45 0.02 3L Nell PE68 9979.47 10017.822 0.02 5Vi NJ EI58 
9949.227 10048.278 0 GdII SP70 9979.50 10017.79 0.02 4L Ne II PE68 
9949.461 10048.041 3L ThI GI74 9979.99 10017.31 0.05 30 Zr TA76 
9949.52 10047.98 0.02 8 LD F II? PA68 9980.51 10016.78 I 15 Ybu ME67 
9949.93 10047.57 9 Tml SU73 9981.65 10015.63 0.02 4L Ne II PE68 
9950.54 10046.95 2 Yb II ME67 9983.87 10013.41 1 L ArlI MI63 
9951.77 10045.71 3 HB BrI TE63 9984.16 10013.12 1 L ArlI MI63 
9952.25 10045.23 0.05 150 Zn TA76 9984.82 10012.46 5B Ln I?- KI54 
9953.58 10043.88 0.02 2 CIII RA74 9984.82 10012.46 5B LUI? KI54 
99!iS.62 10041.83 2 Tm SU7S 9985.61 10011.68 20 I r MI62 
9956.91 10040.53 OL Cn II SH36 9985.877 10011.398 3L ThI GI74 
9957.06 10040.37 30 Tml SU73 9985.90 10011.38 5 Tm SU73 
9957.53 10039.90 1 Yb II ME67 I, 9986.372 10010.91 5L Tbl KL69 
9957.75 1003.9.68 2L ArI MIn 9987.90 10009.37 2H Tm sun 
9957.998 10039.427 0.01 3L Gel AN59 9989.31 10007.96 3 Yb II ME67 
9958.060 10039.364 7L Th I GI74 9989.585 10007.682 1 As II AN7l 
9959.23 10038.19 15 L Cu II SH36 9989.73 10007.54 3.L An MI73 
9959.39 10038.03 0.05 35 FI LI49 9990.59 10006.68 lOL Cn II SH36 
9960.89 10036.51 0.02 90 Hil G070 99920463 10004.799 OLW TbI KL72 
9961.074 10036.33 4L Tbl KL69 9993.88 10003.38 4 Yb II ME67 
9961.08 10036.32 5L Cu II SH36 9994.06 10003.20 6V Gel HU64 
9961.44 10035.96 1 L ArIl MI63 9994.20 10003.06 350 I I LU75 
9961.64 10035.76 10 Tm I sun 9994.21 10003.055 0.02 5V NI EISS 
9961.95 10035.45 0.04 7 LH NIl ER58 9994.61 10002.65 15 L WI LA68 
9962.603 10034.186 0.05 5L Gdl BL71 9995.03 10002.23 0.02 4 ClI RA69 
9962.76 10034.64 2 I I MI62 9995.30 10001.96 10 Bn TE63 
9962.940 i 10034.447 0.01 1 L S I JA67 9995.710 10001.56 4 Cml C076 
9963.234 ! 10034.151 0.01 2L S I JA67 9996.18 10001.08 300 Ba I RU55 
9964.276 10033.102 0.01 Zn I J068 ! .9996.60 10000,66 1 L .W LA68 
9964.57 10032.81 0.02 2 LD Lil J059 9996.87 10000.392 0.02 1 Dy C071 
9964.82 10032.55 50 Yb II ME67 9998.457 9998.802 0.03 8L 01 ER68 
9965.06 10032.31 2H Tml SU73 

i 9998.46 9998.81 0.20 2 Zr TA76 
9965.168 10032.21 4L Tb I KL69 9999.352 9997.91 2L Tbl KL69 
9965.210 10032.161 0.01 2L S I JA67 

I 
9999.51 9997.750 0.02 4V NJ Ei58 

9965.27 10032.10 200 Ba I RU55 
9965.315 l0032.0Q 4L Tb J KL69 I 
9965.429 10031.941 0.01 2L S I JA67 

;1 9966.27 10031.098 500 V Pr III SU74 
9966.433 10030.930 0.01 lL S I JA67 

ill 9967.03 10030.35 2 I I? MI62 
9967.03 10030.3'5 2 It? MI62 

I, 

9967.098 10030.261 0.01 ] L S I JA67 
9967.54 10029.82 0.02 3 LH Nell PE68 
9967.697 10029.658 lOL An MI73 
9968.12 10029.24 0.02 3L Ne'JI PE68 
9968.56 10028.80 0.10 3aW Zr I TA76 
9970.38 . 10026.96 5 Re J KL57 
9970.41 10026.93 1 L Cn II SH36 
9971.52 10025.81 0.10 2 Si I RA65 
9972.10 10025.23 4H Br I TE63 
9972.34 10024.99 15 H Ru J? KE59 
9972.34 10024.99 15 H Rn I? KE59 
9972.970 10024.355 0.01 Cs I ,ER70 
9973.611 10023.711 1 Xel HU70 
9973.694 10023.628 1 Xel HU70 

I 9974.01 10023.31 0.05 3 HI I G070 
9974.05 10023.27 0.04 8LBH NIl ER58 I 

9974.24 10023.10 22 1 I M162 
9974.27 10023.05 30 L Cu II SH36 
9975.036 10022.278 0.02 4L Ar II MI63 
9975.81 10021.50 2L W LA68 
9976.18 10021.13 0.10 60 HI G070 

I 
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Section III. Wavenumber Tables Arranged by Element 

Aluminium 

AI, Z = 13 

Al I Normal state of valence electrons 3s23p 2pol/~ 

Al 11 Normal state of valence electrons 3s2 ISO 

AI 

I Intensity 
I 

U A flu and Energy levels 
( .. m- 1) (A) (em-I) .. hll.racter (em- 1) 

4723.772 21163.75 0.01 13 L 32965 - 37689 
4739.606 21093.04 0.01 . 12 L 32949 37689 
5963.763 16763.36 0.01 9L 32965 38929 
5968.3]8 16750.56 0.01 12 L 32965 38033 
5979.601 16718.96 0.01 IlL 32949 38929 
7602.047 13150.76 0.01 14 L 25347 - 32949 
7617.888 13123.41 0.01 15 L 25347 - 32965 
8882.602 11254.881 0.02 15 L 32436 41319 
8883.936 11253.190 0.02 14 L 32435 - 41319 
9178.761 10891.733 0.02 IlL 32965 - 42144 
9194.596 10872.975 0.02 lOL i 32949 - 42144 
9268.077 10786.770 0.02 4L I 32965 - 42233 
9272.138 10782.045 0.02 9L I 32965 - 42237 

I 
9283.919 10768.364 0.02 8L 

I 
32949 - 42233 

.-

AI Reference 

ER63 Eriksson, K. B. 5., and Isberg, H. B. 5., Ark. Fys. 23, 527-541 
(1963). 

i 

Source: Hollow cathode Detector: 
Instrument: a) 1 m Pfund spectrometer for wavelengths 

above 12000 A 
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J 

}I/2 -

112 
1112 
IV2 -

112 
112 -
liz -

2lJz 
11f2 -
1112 -
112-

Ph -
1% -

112 -

J.P. = 48278 cm-1 

J.P. = 151860 cm-1 

Spectrum Reference 

% All ER63 
112 All ER63 

1% All ER63 
2V2 All ER63 
1% All ER63 

112 All ER63 
lV2 All ER63 
3112 All ER63 
2112 All ER63 

1f2 All ER63 
112 All ER63 

1112 All ER63 
2% All ER63 
1112 All ER63 

b) 5.5 m Czerny-Turner spectrograph for wave
lengths below 12000 A 

a) PbS 
b) Photographic 
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Argon 

Ar, Z = 18 

Ar I Normal state of valence electrons 3s2 3p6 ISO J.P. = 127110 cm- l 

Ar II Normal state of valence electrons 3s23pfl 2p
o

3/2 J.P. = 222848 cm- l 

Ar 

Intensity 
(T A ACT and Energy levels J Spectrum Reference 

(cm- 1) (.A) (cm-~ character (cm- 1) 

2445.513 40880.069 4 116999 - 119444 2 - 2 An HU73 
2499.491 39997.240 4 117183 - 119683 2 - 2 An HU73 
2510.334 39824.470 1 114641 - 117151 2 - 1 An HU73 
2531.754 39437.540 1 117151 119683 1 2 Arl IID7;) 

2542.598 39319.127 2 114641 - 117183 2 - '2 An HU73 
2552.316 39169.420 1 118459 - 121011 1 - 1 An HU73 
2566.673 38950.321 4 116999 119566 2 - 3 An HU73 
2:'76.:'77 ~AAOO60l 4 117183 ]]9760 2 - I Ar I HU73 
2587.936 38630.293 2 114975 117562 1 0 An HU73 
2604.483 38384.869 1 118407 121011 I - 1 ArI HU73 
2608.840 38320.762 2 117151 - 119760 1 - 1 An HU73 
2623.245 38110.332 9 116942 - 119566 3 - 3 An HU73 
2637.003 37911.499 1 118459 - 121096 1 - 0 Ar I HU73 
2683.755 37251.067 8 116999 - 119683 2 - 2 A.r I HU73 
2689.170 37176.057 6 118407 - 121096 I - 0 Arl HU73 
2692.258 37133.416 9 118469 - 121161 2 - 1 Arl HU73 
2696.442 37075.797 14 117151 - 119847 I - I Arl HU73 
2701. 711 37003.49] 9 118459 - 121161 I - I Arl HU73 
2740.327 36482.046 30 116942 - 119683 3 - 2 An HU73 
2744.964 36420.419 5 118512 - 121257 0 - I Arl HU73 
2747.627 i 36385.119 10 B 118906 - 121654 2 - 3 Arl? HU73 
2747.973 36380.538 lOB 118906 - 121654 2 - 2 Ar I? HU73 
2753.878 36302.529 15 118407 - 121161 1 - 1 An HU73 
2760.841 36210.972 25 116999 - 119760 2 - 1 An HU73 
2818.840 35465.914 10 118651 - 121470 1 - 0 An HU73 
2838.390 35221.64 15 B 119847 - 122686 1 - I Arl? HU73 
2838.590 35219.15 15 B 119847 - 122686 1 - 2 Ar I? HU73 
2848.443 35097.327 2 116999 - 119847 2 - I An HU73 
2851.594 35058.546 2 114147 - 116999 1 - 2 An HU73 
2860.370 34950.98 30 119847 - 122708 1 - 2 An HU73 
2947.972 33912.38 3 119760 - 122708 1 - 2 An HU73 
2976.100 33591.86 8 121161 - 124137 1 - 2 An HU73 
3003.594 33284.366 80 114147 - 117151 1 - I An HU73 
3016.733 33139.400 95 113643 - 116660 1 - 1 Arl HU73 
3023.087 33069.750 90 116660 - 119683 1 - 2 Arl HU73 
3035.858 32930.634 8 114147 - 117183 1 - 2 AlI HU73 
3040.564 32879.664 : 40 115366 118407 1 1 An HU73 
3061.927 3265U.26() 11 1 Hn:!70 - J1.1Y.:f2 0 - 1 AlI HU73 
3092.732 32325.060 50 115366 - 118459 1 1 An HU73 
3095.409 32297.104 12 108722 - 111818 0 - 1 ArI HU73 
3100.173 32247.469 30 116660 -:- 119760 1 - 1 An HU73 
3102.185 32226.556 20 115366 - 118469 1 - 2 Arl HU73 
3120.360 32038.85 9 119566 - 122686 3 - 2 An HU73 
3125.495 31986.21 25 121011 - 124137 1 - 2 An HU73 
3129.660 31943.64 20 119566 - 122695 3 - 4 Ar I HU73 
3141.900 3]819.20 18 B 119566 - 122707 3 - 3 Ar I? HU73 
3142.140 31816.76 18 B 119566 - 122708 3 - 2 Ar I? HU73 
3151.860 31718.65 50 B 119566 - 122717 3 - An HU73 
3191.520 31324.485 800 I 113468 - 116660 2 - 1 An HU73 
3226.199 30987.774 80 113716 - 116942 3 - 3 Arl HU73 
3263.060 30637.72 20 B 119444 - 122707 2 - 3 Ar I? HU73 
3263.300 30635.47 20 B J 19444 - 122708 2 - 2 Arl? HU73 
3273.020 30544.49 55 119444 - 122717 2 - 3 Ar I HU73 
3282.771 30453.764 60 113716 - 116999 3 - 2 Ar I HU73 
3327.356 30045.697 5 120230 - 123557 2 - 3 An HU73 
3327.669 30042.871 I 11 120230 - 123557 3 - 3 Ar I HU73 

I 
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Ar-Continued 

Intensity 
0" A Au and Energy levels J Spectrum Reference 

(em-I) (A.) (em-I) charaeter (cm:""l) 

3356.066 29788.667 1200 I 120229 - 123557 1 - 2 Ar I HU73 
3302.230 29550.23 40 D 120753 - 12413[, :3 All IIU7:3 

3415.223 29272.677 90 JJ4147 117562 1 0 Ar I HU73 
3417.3Ql 29254.880 60 117183 - 120600 2 2 Ar I HU73 
3432.411 29126.092 300 114975 - 118407 1 - 1 Arl HU73 
3435.424 29100.550 40 117183 - 120619 2 - 2 Acl HU73 
3449.564 28981.265 12 117151 - 120600 1 - 2 Arl HU73 
3467.035 28835.223 450 JJ37J6 - 117183 3 - 2 An i HU73 
3474.281 28775.083 2500 I JJ 34 68 - 116942 2 - 3 An HU73 
3482.770 28704.95 60 : JJ9212 - 122695 3 - 4 Ar[ HU73 
3484.578 28690.049 300 I 114975 - 118459 1 1 Arl HU73 
3494.032 28612.427 1000 I JJ4975 - 118469 1 - 2 Ar I HU73 
3504.051 28530.615 55 : JJ5366 - 118870 1 - 0 Ar I HU73 
3504.970 28523.13 30 B 119212 - 122717 3 - Arl HU73 
3508.066 28497.958 900 113643 117151 1 1 Ar I· HU73 
3516.790 28427.265 45 JJ3426 116942 2 - 3 Ar [ HU73 
3518.235 28415.59 12 B 120619 124137 2 3 Ar [? HUn 
3518.395 28414.30 12 B 120619 124137 2 - 2 AT [? HU73 
3530.853 28314.U40 3UO JJ346lJ - 116999 2 2 Ar [ HU73 
3534.808 28282.36 6 120600 ]24135 2 - 3 An HUn 
3536.358 28269.97 12 B 120600 124137 2 3 Ar I? HU73 
3536.518 28268.69 12 B 120600 124137 2 2 Ar I? HU73 
3540.330 28238.250 400 JJ3643 - 117183 1 2 Arl HU73 
3545.795 28194.726 300 JJ4861 - 118407 0 1 Arl HU73 
3569.879 28004.514 11 117183 - 120753 2 3 Ar [ HU73 
3573.362 27977.219 150 113426 - 116999 2 - 2 Ar[ HU73 
~:;7R d..t;o 27037.439 15 B 120230 - }13808 .2 - .2 Ar I? Hun 
3578.763 27934.995 15 B 120229 123808 3 2 AT J? HU73 
3597.962 27785.928 75 114861 - 118459 0 - 1 Arl HU73 
3654.462 27356.342 150 114805 1]8459 2 1 Ar) HU73 
3663.916 27285.760 30 114805 118469 2 2 Ar! HU73 
3672.012 27225.60 50 B JJ9023 - 122695 4 Arl HU73 
3682.853 27145.454 100 113468 117151 2 - 1 Ar I HU73 
3715.117 26909.711 1000 JJ3468 - 117183 2 - 2 An HU73 
3725.362 26835.705 200 113426 - 117151 2 1 Ar! HU73 
3757.626 26605.288 75 113426 - 117183 2 2 Ar I HU73 
3766.438 26543.041 200 114641 118407 2 1 An HU73 
3810.715 26234.637 30 116942 - 120753 3 3 An HU73 
3895.898 25661.022 450 114975 118870 1 0 Ar I HU73 
3919.095 25505.228 400 lJ3MJ - Ii 1;'0:2 1 U An HU73 
3922.399 25487.646 120 113020 - 116942 3 3 Arl HU73 
3978.971 25125.271 900 113020 116999 3 2 An HU73 
4034.762 24777.85 12 B 118651 122686 1 1 An? HU73 
1031.962 24776.62 12 B lJ8651 - 122606 1 - 2 A.r I? HU73 
4163.235 24013.230 

I 
15 113020 - 117183 3 - 2 ArI HU73 

4171.349 23966.518 900 107496 - 111667 1 - 0 Arl HUn 
4173.966 23951.49 12 118512 - 122686 0 - 1 ATI HU73 
4182.125 23904.766 20 119023 123205 4 - 3 Ar I HUn 
4192.601 23845.035 2000 112750 - 116942 4 3 Ar I HU73 
4321.61) 23133.204 1000 107496 - 111818 1 1 Ar I HU73 
4354.921 22956.264 40 118906 123261 2 2 Arl HU73 
4358.078 22939.64 6B 1/9683 124041 2 1 Ar I? HU73 
4358.258 22938.69 6B 119683 - 124041 2 - 2 An? HU73 
4436.607 22533.597 8 116660 - 121096 1 - 0 Ar! HU73 
4492.320 22254.14 30 B 119566 - 124058 3 - AT! HU73 
4501.315 22209.669 5 116660 - 121161 1 1 AT I HU73 
4521.069 22112.626 100 112138 }]6660 2 - 1 An HU73 
4528.328 22077.181 900 107289 - 111818 2 - 1 Ar! HU73 
4536.057 22039.561 250 107]31 - 111667 I - 0 Ar r HU73 
4613.480 21669.70 15 119444 - 124058 2 - 3 AtI HU73 
4642.507 21534.207 750 107496 112138 1 - 2 Arr HU73 
4659.720 21454.661 12 118512 123171 0 1 Ar I HUn 
4686;319 213,32.885 120 107131 - 111818 1 - 1 Ar) HU73 
4752.496 21035.834 44 1137J6 118469 3 2 Arl Hun 
4763.756 20906.111 1200 

i 
107054 - 11 1818 0 - 1 Ac! HU73 

4803.830 20811.042 110 I. 112138 - 116942 2 - 3 Ar! Hun 
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Ar-Continued 

Intensity I sp'ctmm! R,f,,,.,,, CT A aCT and Energy levels J 
(em-i) (A) (cm-~ character (em-i) 

.. 

4821.366 20735.350 120 B 115366 - 120188 1 - 1 ArI? HU73 
4821.765 20733.634 120 B 115366 - 120188 1 - 2 Ar I? HU73 
4825.791 . 20716.338 22 113643 - 118469 1 - 2 An HU73 
4833.710 20682.40 25 119212 - 124046 3 - 4 An HU73 
4841.965 20647.135 150 11 1818 - 116660 I - I Arl HU73 
4849.224 .20616.229 2500 107289 - 112138 2 - 2 An HU73 
4860.402 20568.816 75 112138 - 116999 2 - 2 Arl HU73 
4863.197 20556.994 1 115366 - 120230 I - 2 Arl HU73 
4920.641 20317.011 160 108722 - 113643 0 - I Arl HU73 
4981.466 20068.932 25 113426 - 11~407 2 - I An HU73 
4991.125 20030.097 30 113468 - 118459 2 - I An HU73 
4992.227 20025.672 60 111667 - 116660 0 - I An HU73 
5000.578 lQQQ?n.') 4. 1134fJl~ - 11 R4.69 2 - 2 ArT HU73 
5007.215 19965.730 160 107131 - 112138 1 2 Ar I HU73 
5012.402 19945.068 25 112138 - 117151 2 - 1 An HU73 
5022.952 19903.18 12 B 119023 - 124046 4 - Art HU73 
5033.634 19860.943 1 J 13426 - 118459 2 1 Ar I HU73 
5044.666 19817.508 550 112138 - 117183 2 - 2 Ar I HU73 
5134.552 19470.58 2B J 18906 - 124041 2 - 1 ArI? HU73 
5134.732 19469.90 2B 118906 124041 2 2 Arl? HU73 
5146.081 19426.959 30 117183 - 122329 2 - 3 ArI HU73 
5181.298 19294.916 25 JJ 1818 - 116999 I - 2 Ar I HU73 
5213.213 19176.793 12 B 114975 - 120188 1 - 1 An? HU73 
5213.610 19175.332 12 B 119444 - 124658 2 - 2 Ar I? HUn 
5213.612 19175.325 12 B 114975 - 120188 1 - 2 ArI? HU73 
5227.657 19123.807 5 113643 - 118870 1 - 0 An HU73 
5255.044 19024.142 6 114975 - 120230 1 - 2 An HU73 
5333.298 18745.005 40 111818 - 117151 1 - 1 An HU73 
5365.562 18632.289 60 111818 - 117183 1 - 2 An HU73 
5383.097 18571.596 24 B 114805 - 120188 2 - 1 An? HU73 
5383.496 18570.219 24 B 114805 - 120188 2 - 2 Ar I? HU73 
5385.236 18564.219 26 114821 - 120207 3 - 4 An HUn 
5407.811 18486.723 22 B 114821 - 120229 3 - 3 ArI? HU73 
5408.121 18485.663 22 B 118407 - 123815 1 - 1 Ar I? HU73 
5408.124 18485.653 22 B 114821 - 120230 3 - 2 Ar I? HU73 
5424.615 18429.455 200 B 114805 - 120229 2 - 3 Ar I? HU73 
5424.928 18428.392 200 B 114805 - 120230 2 - 2 Ar I? HU73 
5425.113 18427.765 120 108722 - 114147 0 - 1 ArI HU73 
5427.937 18418.176 90 B 114821 - 120249 3 - 3 Ar I? HU73 
5427.975 18418.047 .90 B 114821 - 120249 3 - 4 ArI? HU73 
5444.741 18361.332 9 114805 - 120249 2 - 3 ArI HU73 
5448.696 18348.006 14 113020 - 118469 3 - 2 An HU73 
5483.560 18231.349 15 111007 11715J U - J AT I HU73 
5497.310 18185.749 18 116942 - 122440 3 2 AT I HU73 
5547.240 18022.061 6B 114641 - 120188 2 - 1 ATI? HU73 
5547.639 18020.765 6B 114641 - 120188 2 - 2 ATI? HU73 
5580.476 17914.726 1500 B 106237 - 111818 2 - 1 11.l J? IIU73 

. 5580.506 17914.629 1500 B 106087 J J 1667 1 - 0 AT I? HU73 
5588.758 17888.178 35 B 114641 120229 2 3 ATI? HU73 
5589.07} 17887.176 35 B 114641 120230 2 - 2 ATI? HU73 
5608.881 17823.991 150 114641 - 120249 2 - 3 Ar 1 Hun 
5730.655 17445.248 300 B 107289 - 113020 2 - 3 ATI? HU73 
5730.768 17444.903 300 B 106087 - 111818 1 - 1 ATI? HU73 
5744.927 174<p.908 22 111818 - 117562 1 - a Ar I HUn 
5780.070 17296.104 8 116660 - 122440 1 - 2 An HU73 
5901.372 16940.584 5000 I 106237 - 112138 2 - 2 ArI HU73 
5929.547 16860.088 14 107496 - 113426 1 - 2 ArI HU73 
5972.056 16740.078 300 107496 - 113468 1 - 2 Ar I HU73 
6040.500 16550.400 250 B 114147 - 120188 1 - 1 ATI? HU73 
6040.899 1()549.306 250 B 114147 - 120188 1 - 2 Ar I? . HU73 
6051.664 ; 16519.867 500 106087 - 112138 1 - 2 ArI HU73 
6082.331 . 16436.575 400 I 114147 - 120230 1 - 2 Ar I HU73 
6146.843 16264.070 16 107496 - J 13643 1 - 1 An HU73 
6178.773 16180.023 90 107289 - 113468 2 - 2 Ar I HUn 
6200.758 I 16122.656 12 105617 - 111818 2 - 1 An HU73 
6252.400 15989.491 400 108722 - 114975 0 - 1 An HU73 
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Ar-Contioued 

Intensity 
u X au and Energy levels J Spectrum Reference 

(em-I) (A.) (cm-, character (em-I) 

6282.138 15913.799 2 114975 - 121257 1 - 1 Arl HU73 
6287.714 15899.687 240 I .1 15366 -121654 1 - 2 An HU73 
6294.255 15883.164 40 107131 - 113426 I - 2 An HU73 
6320.674 ·1581,6.777 18 112138 - 118459 2 - I An HU73 
6330.127 15793.157 5 112138 - 118469 2 - 2 Ar I HU73 
6336.764 15776.614 2 107131 - 113468 I - 2 Ar I HU73 
6353.560 15734.909 8 107289 - 113643 2 - 1 ArI HU73 
6426.855 15555.460 6 107289 - 113716 2 - 3 Ar I HU73 
6472.076 15446.772 10 113716 - 120188 3 - 2 Arl HU73 
6490.620 15402.640 120 113716 - 120207 3 - 4 ArI HU73 
6511.551 15353.128 60 107131 - 113643 1 - 1 Arl HU73 
6513.195 15349.253 120 B JJ3716 - 120229 3 - 3 Ar I? HU73 
6:;;13.508 15348.516 120 B 113716 - 120230 3 - 2 Arl? HU73 
6521.654 15329.344 150 l05fi17 - 1 ('13R 2 - 2 Ar I HU73 
6533.321 15301.970 500 B 113716 120249 3 3 Arl? HU73 
6533.359 15301.881 500 B 113716 - 120249 3 - 4 All? HU73 
6544.972 15274.730 3B 113643 - 120188 1 - 1 Ar I? HU73 
6545.371 15273.799 3B 113643 - 120188 1 - 2 An? HU73 
6586.803 15177.724 4 113643 - 120230 1 - 2 Arl HU73 
6588.988 15172.691 300 107054 - 113643 0 1 An HU73 
6641.570 15052.567 12 11 1818 118459 I - I An HU73 
6644.247 15046.503 700 108722 - 115366 0 - 1 Ar J HU73 
6651.023 15031.174 30 B 11 1818 - 118469 I - 2 Arl HU73 
6651.315 15030.513 30 B 107496 - 114147 1 - 1 Arl HU73 
6676.164 14974.568 3 105462 - 112138 3 - 2 Arl HU73 
6679.561 14966.953 6 114975 - 121654 I - 2 Arl HU73 
6710.415 14898.136 2 116942 - 123653 3 - 4 Arl HU73 
6719.759 14877.420 lIB 113468 - 120188 2 - I Arl HU73 
6720.158 14876.537 lIB 113468 - 120188 2 - 2 An HU73 
6739.664 14833.480 5 j 11667 - 118407 0 - 1 Ar I HU73 
6761.277 14786.064 40 B 113468 - 120229 2 - 3 Arl? HU73 
6761.590 14785.380 40 B 113468 - 120230 2 - 2 ArI? HU73 
6762.268 14783.897 8B 113426 - 120188 2 - 1 Ar I? "HU73 
6762.667 14783.025 I 8B 113426 - 120188 2 - 2 ArI? HU73 
6782.803 14739.139 75 106237 - 113020 2 - 3 Ar I HU73 
6791.832 14719.546 6 111667 - 118459 0 - I An HU73 
6803.786 14693.683 90 B I 113426 - 120229 2 - 3 ArI? HU73 
6804.099 14693.007 90 B 113426 - 120230 2 - 2 Ar I? HU73 
6807.973 14684.646 2B 116660 - 123468 1 - 1 Ar I? HU73 
6809.187 14682.028 2B 116999 - 123808 2 - 2 An? HU73 
6816.226 14666.866 2 116999 - 123815 2 - 1 An HU73 
6823.912 14650.346 450 "113426 - 120249 2 - 3 Ar I HU73 
6831.299 14634.504 500 B 114821 - 12'1653 3 - 3 ArI? HU73 
6831.341 14634.414 500 B 114821 121653 3 - 4 Arl? HU73 
6849.099 14596.471 300 B 114805 - 121654 2 - 3 Ar I? HU73 
6849.445 14595.733 300 B 114805 - 121654 2 - 2 An? HU73 
6858.032 14577.458 15 107'289 - J 14147 2 - 1 An HU73 
0921.001 14444.828 4 J J4J47 - 121068 1 - 1 ACI HU73 
7012.246 14256.868 450B 114641 121653 2 - 3 ArI? HU73 
7013.242 14254.844 450 B 114641 - 121654 2 3 Ar I? HU73 
7013.588 14254.140 450 B 114641 - 121654 2 - 2 An? HU73 
7016.023 14219.193 120 107131" - 114147 1 - 1 Arl HU73 
7044.063 14192.472 1 114147 - 121191 1 - 2 Ar I HU73 
7052.889 14174.712 8 111818 - 118870 1 - 0 Ar I HU73 
7093.460 14093.640 2000 107054 - 114147 0 - 1 An HU73 
7109.425 14061.991 f 114147 - 121257 1 - 1 An HU73 
7144.575 13992.808 30 107496 - 114641 1 - 2 An HU73 
7186.820 13910.556 1200 I 113020" - 120207 3 - 4 ArI HU73 
7188.412 13907.476 100 106237 - 113426 2 - 2 ArI HU73 
7209.395 . 13866.998 50 B 113020 - 120249 3 - 3 ArI? HU73 
7209.708 13866.396 50 B 113020 - 120230 3 - 2 An? HU73 
7229.521 13828.394 200 B 113020 - 120249 3 - 3 ArI? HU73 
7229.559 13828.32] 200 B 113020 - 120249 3 - 4 ArI? HU73 
7230.921 13825.717 300 106237 - 113468 2 - 2 ArI HU73 
7287.393 { 13718.577 0000 I 105462 - 112750 3 - 4 ArI HU73 
7308.718 13678.549 5000 I 107496 - 114805 1 - 2 An HU73 
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Ar-Contioued 

Intensity 
u A au ' and Energy levels J Spectrum Reference 

(cm- 1) (A) (em-I) character (em- 1) 

7319.293 13658.78 8B 115366 - 122686 1 - 1 Ar I? HU73 
7319.493 13658.41 8B 115366 - 122686 1 - 2 ArI? HU73 
7322.505 13652.795 6 114147 - 121470 1 - 0 Ar I HU73 
7338.704 13622.659 7500 I 106087 - 113426 1 - 2 An HU73 
7351.292 13599.333 1500 I 107289 - 114641 2 - 2 An HU73 
7365.218 13573.618 750 107496 - 114861 1 - 0 An HU73 
7381.213 13544.205 500 106087 - 113468 1 - 2 An HU73 
7403.085 13504.190 9500 I 105617 - 113020 3 - 3 Ar J HU73 
7405.708 13499.406 1200 106237 - 113643 2 - 1 ATI HU73 
7448.812 13421.289 2 113716 - 121165 3 - 3 Arl HU73 
7456.981 13406.586 2500 B 112750 - 120207 4 - 5 Arl? HU73 
7457.022 13406.513 2500 B 112750 - 120207' 4 - 4 Ar I? HU73 
7179.003 13367.110 8500 I 106237 - 113716 2 - 3 Arl HUn 

7499.723 13330.180 25.B 112750 120249 
I 

4 - 3 An? HU73 
7499.761 13330.112 25 B 112750 - 120249 4 - 4 At J? HU73 
7506.~ 13317.528 20 114147 121654 1 - 2 An HU73 
7509.283 13313.209 5500 I 107131 114641 1 2 Arl HU73 
7515.435 13302.312 225 107289 - 114805 2 2 Ar 1 HUn 
7532.239 13272.635 6000 I 107289 114821 2 3 Ar J HU73 
7548.535 13243.981 12 113643 121191 1 - 2 ArI Hun 
7556.000 13230.897 1200 106087 - 113643 1 - 1 Ar I Hun 
7557.595 , 13228.104 2500 I 105462 - 113020 2 - 3 An HU73 
7565.667 13213.991 3000 104102 - 111667 1 - 0 An HU73 
7600.260 13153.847 4 113468 - 121068 2 - 1 An HU73 
7613.897 13130.287 6 113643 - 121257 1 - 1 An HU73 
7626.195 13109.113 1 114975 - 122601 1 - 1 Ar I HU73 
7627.357 13107.116 2 113643 - 121270 1 - 2 An 'HU73 

,7660.032 13051.206 12 114975 - 122635 1 - 2 An HU73 
7673.426 13028.425 90 107131 - 114805 1 - 2 ArI HU73 
7685.319 13008.264 2500 107289 - 114975 2 - 1 An HU73 
7696.894 12988.701 25 113468 -"121165 2 - 3 An HU73 
7715.929 12956.658 4000 104102 -'111818 1 - 1 Ar I HU73 
7729.926 12933.196 750 107131 - 114861 1 - 0 An HU73 
7748.002 12903.024 9 114861 - 122609 0 - 1 Arl HU73 
7765.831 12873.400 12 llJ426 - 121191 2 - 2 An HU73 
7802.144 12813.484 15 113468 - 121270 2 - 2 An HU73 
7808.694 12802.737 2500 I 105617 - /13426 2 - 2 An HU73 
7831.193 12765.954 12 1 ]j426 - 121257 2 - 1 An HU73 
7843.310 12746.232 400 107'131 - 114975 1 - 1 An HU73 
7851.203 12733.418 600 105617 - /13468 2 - 2 An HU73 
7870.449 12702.280 1250 107496 - 115366 1 - 1 An HU73 
7873.720 12697.00 8 114821 - 122695 3 - 4 Ar I HU73 
7881.024 12685.24 9B 114805 - 122686 2 1 Arl HU73 
7881.224 12684.91 9B 114805 - 122686 2 - 2 An HU73 
7895.920 12661.31 15 B 114821 - 122717 3 - An HU73 
7902.764 12650.34 20 B 114805 122707 2 3 Arl? HU73 
'/903.004 1:c::tl49.9tl 20 B J 14lJOJ - 122708 2 - 2 Arl? HU73 
7910.180 12638.480 25 106237 114147 2 - 1 An HU73 
7920.747 12621.619 90 107054 114975 0 1 Arl HU73 
7936.683 12596.276 40 B 113716 - 121653 3 - 3 Art? HU73 
7936.725 12596.209 40 D 113716 - 121653 3 - 4 ArI? lIU73 
7963.204 12554.324 75 105462 - 113426 3 - 2 ATI HU73 
8005.7]3 12487.663 2500 I 105462 - 113468 3 - '2 Arl HU73 
8006.64 12486.22 1 L Ar II? MI63 
8025.990 12456.114 2000 105617 - 113643 2 - 1 ArI HU73 
8036.825 12439.321 5000 I 104102 - /12138 1 - 2 ArI HU73 
8049.308 12420.030 60 112138 - 120188 2 - 1 Arl HU73 
8049.707 12419.414 150 112138 - 120188 2 - 2 Arl HU73 
8060.472 12402.828 2000 106087 - 114147 1 - 1 ArI HU73 
8077.166 12377.194 22 107289 - 115366 2 - ] Ar I HU73 
8090.82 12356.30 1 L 112138 - 120229 2 - 3 Arl MI73 
8090.826 12356.296 450 I 112138 - 120229 2 - 3 ATI HU73 
8099.285 12343.392 900 I 105617 - 113716 2 - 3 Ar I HU73 
8171.440 12234.397 30 113020 - 121191 3 - 2 ArI HU73 
8227.274 12151.369 80 113426 - 121653 2 - 3 AT! HU73 
8235.157 12139.737 700 107131 - 115366 1 - 1 Ar I HU73 
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Ar-Continued 

Intensity 
a- X b.a- and Energy levels J Spectrum Reference 

(em-,) (A) (em-,) character (em-I) 

S2537Q5 12112.324 1300 I 105462 - 113716 3 3 Ar I HU73 
8312.594 12026.648 80 107054 - 115366 0 - 1 Arl HU73 
8366.93 11948.54 1 L Ar MI63 
8370.24 11943.82 3L 111818 120188 1 - 1 An MI73 
8370.614 11943.285 4L 111818 120188 1 2 An MI73 
8412.044 11884.463 2L 111818 - 120230 1 - 2 An MI73 
8494.21 11769.50 It 149]79 - 157673 3~ - 2~ AT ll? MI63 
8520.477 11733.220 5L 111667 - 120188 .0 - 1 An MI73 
8538.71 11708.16 1 L 114147 - 122686 1 - 2 Ar I Ml73 
8560.41 11678.48 2L 114147 122708 1 2 An MI73 
8632.929 11580.384 4L 113020 - 121653 3 - 4 All MI73 
8715.84 11470.22 1 L 163299 196119 2~ - 3112 Ar II? MI63 
8770.575 11398.640 4L 115366 124137 1 2 All MI73 
8799.83 11360.74 1 L Ar: MI63 
8883.70 11253.496 0.02 1 L 183090 191974 1112 1112 Ar II MI63 
8917.21 11211.20 OL 181594 - 1905Jl 21/2 2112 Ar II MI63 
8918.40 11209.71 1 LB 150474 - 173347 1112 1112 Ar II MI63 
0941.42 11181.36 OL 19998] 208!)2'] Hf - I-lf AT ll? MJ63 
8947.484 11173.266 0.02 2L 183090 - 191169 11/2 - 1112 ArIl MI63 
8969.86 11145.40 lLW 113716 - 122686 3 - 2 All MI73 
8979.148 11133.865 7L 113716 - 122695 3 - 4 All MI73 
8991.348 11118.757 8L Jl3716 - 122707 ,3 - 3 All MI73 
9001.300 11106.464 20 L 113716 122717 3 - 4 All MI73 
90]6.55 11087.68 1 L 200234 - 209251 2112 2112 Ar II MI63 
9032.22 11068.44 1 L 190106 - 199138 11/2 11/2 Ar II MI63 
9032.640 11067.929 0.02 2L 187589 - 196621 2112 3112 Ar II MI63 
9062.59 11031.35 oL 19586,6 - 204929 1112 - 112 Ar II MI63 
9064.85 11028.60 2L 113643 - 122708 1 - 2 All MI73 
9102.999 10982.382 0.02 2L 200234 - 209337 2~ - 3112 AT II MI63 
9109.68 10974.33 1 L 200138 209248 3112 - 31/2 Ar II MI63 
9110.12 10973.80 2L 186171 - 195281 1f2- 1f2 Ar II Mlb3 
9]26.37 10954.260 0.02 2L 186171 - 195976 1/2 - 1112 ArIl MI63 
9152.]20 10923.438 0.02 7 L 151087 - 160239 2112 - 1112 ArII MI63 
9157.79 10916.67 1 L 189654 - 198812 2112 - 2112 Ar II MI63 
9160.21 10913.79 OL 196089 - 205250 21/2 - 3112 Ar II? MI63 
9162.44 10911.14 1 L 114975 - 124137 1 - 2 All MI73 
9173.57 10897.90 OL 196076 - 205249 11/2 - 21/2 Ar II? MI63 
9197.368 10869.698 0.02 2L 186815 - 194822 3112 - 31/2 Ar II MI63 
9}98.92 10867.87 1 L 186890 - 1 P608P 2VII - 2Va Arll MI63 
9199.361 10867.343 0.02 3L 200138 - 209338 3112 - 1112 AT II M163 
9217.941 10845.438 2L 113468 - 122686 2 - 2 All MI73 
9222.53 10840.04 1 L 191012 - 200234 11/2 - 2112 ArlI MI63 
Q~~4.74 10H37.4!l 1 L 114821 - 124046 3 - 4 All MI73 
9229.46 10831.90 1 L 114821 - 124051 3 3 All MI73 
9231.55 10829.452 0.02 3L 150474 - 159706 1112 - 112 Ar Ii MI63 
9236.19 10824.01 1 L 114805 - 124041 2 - 2 Ar I? MI73 
9236.19 10824.01 1 L 114821 - 124058 3 - 4 Ar J? M173 
9239.436 10820.207 6L 113468 - 122707 2 - 3 Ar I MI73 
9239.75 10819.84 o LP 113468 - 122708 2 - 2 All MI73 
9241.44 10817.858 0.02 1 L 199679 - 208921 21/2 - 21/2 Ar II M163 
9242.61 10816.49 1 L 183090 - 192333 1112 - ~ AT II M163 
9245.680 10812.901 0.02 12 L 150147 - 159393 21f2 - 11f2 Arll Mlt>::S 
9260.11 10796.05 3 LH 113426 - 122686 2 - 1 All MI73 
9269.49 10785.13 1 L 200138 - 209251 11/2 - 21/2 Ar II MI63 
9282.160 10770.404 12 L 113426 - 122708 2 - 2 Ar I MI73 
9287.356 10764.378 0.02 8L 186815 196103 S:rz 4* Ar: II MI63 
9291.856 10759.165 20 L 113426 - 122717 2 - 3 Ar I M173 
9313.756 10733.866 20 L 114821 - 124135 3 4 Arl MI73 
9315.28 10732.11 4L 114821 - 124137 3 - 3 All MI73 
9325.34 10720.530 1 L 148842 - 158167 21/2 - 1112 Ar II MI63 
9330.50 10714.60 1 L 114805 - 124135 2 - 3 All MI73 
9332.088 10712.780 15 L 114805 - 124137 2 - 3 Arl MI73 
9358.06 10683.050 12 L 147875 - 157233 21/2 - 31/2 Ar II MI63 
9374.30 10664.54 I L 145668 - H'i{14.~ ]1/, - 21/? Ar II MI6:l 
9377.42 10660.99 2L 190732 - 200110 1/2 - 1/2 Arll MI63 
9396.05 10639.86 1 L 199525 - 208921 11/2 - 21/2 Arll MI63 
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Ar-Continued 

Intensity 
fT A AfT and Energy levels J Spectrum Reference 

(em-I) (A) (em-, character (cm-~ 

9397.581 10638.121 0.02 8L 189414 - 198812 3lh - 2lh Ar II MI63 
9410.62 10623.38 2L 114641 - 124051 2 - 2 An M173 
9414.097 10619.458 0.02 7L 186890 - 196305 21fz - 3lh Ar II Ml63 
9417.26 10615.89 1 L 114641 - 124058 2 - 3 An MI73 
9418.93 10614.01 1 L 190106 - 199525 H'z - Ilh Ar II MI63 
9424.54 10607.69 OL 186890 - 196315 2% - 2¥2 Ar II MI63 
9448.47 10580.83 2L 190511 - 199959 21fz - 2lh Ar II MI63 
9470.78 10555.90 I L 190511 - 199981 2% - 1% Ar II MI63 
9476.87 10549.12 1 L 199446 - 208923 %- Ilh Ar II MI63 
9483.671 10541.552 0.02 5L 189654 - 199138 2¥z - 1% Ar II MI63 
9489.10 10535.52 2L 200138 - 196305 3112 - 3lh Ar II MI63 
9494.677 10529.332 20 L 114641 - 124135 2 - 3 Arl MI73 
9496.427 10527.392 4L 114641 - 124137 2 - 2 An MI73 
9503.542 10519.510 9L 185624 - 195128 3112 - 41fz Ar II MI63 
9505.89 10516.91 OL 179931 - 189437 1112 - 112 Ar II? MI63 
9515.314 10506.495 25 L 112138 - 121654 2 - 3 Arl MI73 
9515.64 10506.13 2 LP 112138 - 121654 2 - 2 An MI73 
9521.008 10500.212 0.02 6L 190511 - 200032 2lh - Ilh Ar II MI63 
9524.882 10495.941 0.02 2L 190507 - 200032 1112 - IIh Ar Il MI63 
9544.99 10473.83 1 L 113716 - 123261 3 - 2 An MI73 
9551.06 10467.173 0.02 20 L 149179 - 173393 31h - 2¥2 Ar II MI63 
9568.797 10447.771 0.02 2L 1996 79 - 209248 2lh - 3¥2 Arll MI63 
9573.56 10442.57 1 L 190106 - 199679 ' 1112 - 2¥2 Ar II MI63 
9575.451 10440.511 0.02 6L 181594 - 191169 2lh - 1¥2 Ar II MI63 
9577.44 10438.34 1 L 113643- 123220 1 - 2 An MI73 
9603.03 10410.53 2L 190507 - 200110 1¥2 - Y2 Ar II MI63 
9606.10 10407.20 1 L 190592 - 196076 Ilh - Ilh Ar II MI63 
9611.36 10401.510 0.02 1 L 191012 - 200623 1112 - Ih Ar II MI63 
9614.68 10397.91 I L 113020 - 122635 3 - 2 An MI73 
9619.591 10392.604 0.02 5L 186470 - 196089 l¥z - 21h ArII MI63 
9627.66 10383.900 0.02 1 L 190511 - 200138 2112 - 3¥z Ar II MI63 
9640.49 10370.08 1L 190511 - 201345 2lh - IIh Aru Ml63 
9644.32 10365.96 o LH 190507 - 200151 1112 - 1¥2 Ar II MI63 
9652.220 10357.472 2"L 111818 - 121470 I 0 An MI73 
9675.337 10332.725 20 L 113020 - 122695 3 - 4 An MI73 
9681.06 10326.62 1 L 190942 - 200623 ¥2 - Ih Ar II MI63 
9682.26 10325.34 1 L 145668 - 155351 l¥z - IIh Ar II MI63 
9683.41 10324.11 1 L 114975 - 124658 1 - 2 An MI73 
9087.54 10319.71 2 LP 1130Z0 - 122101 3 - 3 An MlIi5 
9687.76 10319.47 1 LP 113020 - 122708 3 - 2 An MI73 
9697.473 10309.139 12 L 113020 -122717 3 - 3 An MI73 
9700.79 10305.616 0.02 1 L 189437 - 199138 lh- IIh Ar II MI63 
9703.46 10302.78 1L 113468 123171 2 1 Ar1 M173 
9706.947 10299.077 0.02 5L 185093 194800 4¥2 4¥2 Ar II MI63 
9727.52 10277.30 OL 190507 200234 IIh - 21h Ar II? MI63 
9728.90 10275.84 OL 185093 194822 41h 31h ArII MI63 
9730.934 10273.689 0.02 5L IB6890 - 196621 2~- ::\~ Ar II MIn3 
9736.023 10268.320 0.02 2L 203197 212933 31h - 21h ArIl MI63 
9737.30 10266.97 2L 113468 - 123205 2 - 3 Ar I MI73 
9741.81 10262.22 2L 113643 123385 1 0 All MI73 
9742.00 10262.02 o LB 186890 - 196633 2¥2 - 21h ArII MI63 
9771.685 10230.845 0.02 4L 189040 - }98812 1¥2 - 2¥2 ArII MI63 
9781.12 10220.980 0.02 1 L 203151 - 212932 21h - 1112 Ar II MI63 
9793.06 10208.52 1 L 113468 - 123261 2 - 2 An MI73 
9794.61 10206.90 I L 113426 - 123220 2 - 2 All MI73 
9797.472 10203.917 0.02 5L 147875 - 157673 2Y2 - 2Y2 Arll MI63 
9807.27 10193.72 1 L 160239 - 201781 Ph - 2¥2 Ar II MI63 
9807.94 10193.02 OL 148620 - 158428 lY2 - ¥2 Ar II MI63 
9828.93 10171.26 1 L 113426 - 123254 2 - 1 All MI73 
9836.14- 10163.80 OL 190196 - 200032 1(2 - Ilh Ar II? MI63 
9836.556 10163.373 12 L 111818 - 121654 1 - 2 ArI MI73 
9853.44 10145.96 1 L 190106 - 204585 Ph - 21/2 ArII MI63 
9860.78 10138.408 0.02 1 L 191169 - 201030 IIh - Ih Ar II MI63 
9896.926 10111.595 0.02 BL 163606 J7JJ9J aVz - 2Vz Aru MI63 

9887.841 10110.660 0.02 3L 148842 158730 2% - 2Y2 Ar II MI63 
9893.56 10104.82 4L 114147 - 124041 1 - 2 Ar I MI73 

J. Phys. Chem. Ref. Data, Vol. 7, No.1, 1918 



88 MICHAEL OUTRED 

Ar-Continued 

Intensity 
Spectrum Reference 0" A 40" and Energy levels J 

(em-I) (A) (em-I) character (em-l) 

9899.01 10099.25 OL 190507 - 200406 1112 - V2 Ar II? MI63 
9903.903 10094.262 4L 114147 - 124051 1 - 2 Ar I MI73 
9905.12 10093.016 0.02 1 L 186171 - 196076 Vz - IVz Ar II MI63 
9914.17 10083.81 OL 190196 - 200110 V2 - V2 Arll MI63 
9945.483 10052.059 25 L Jl2750 - 122695 4 - 5 An MI73 
9957.75 10039.68 2L 112750 - 122707 4 - 3 An MI73 
9961.44 10035.96 1 L 151087 - 161048 2Vz - 1112 Ar II MI63 
9967.697 10029.658 10L 112750 - 122717 4 - 4 Arl MI73 
9975.036 10022.278 0.02 4L 186340 - 194861 lVz - 2112 Ar II MI63 
9983.87 10013.41 1 L 209338 - 219322 4112 - 51fz Ar II MI63 
9984.16 10013.12 1 L 209337 - 219322 31jz - 41fz Ar II MI63 
9989.73 10007.54 3L 114147 - 124137 I - 2 An M173 

Ar References 

MI63 Minnhagen, L., Ark. Fys. 25, 203-283 (1963). Additional References 
Source: Electrodeless high frequency discharge 
Instrument: 21' Wadsworth spectrograph 
Detector: Photographic 
Uncertainty in i\: For wavelengths given to three decimal 

places the uncertainty is given as 0.02 A 

HU73 Humphreys, C. J., J. Phys. Chern. Ref. Data 2, 519-527 (1973). 
Source: Electrodeless discharge tube (2.45 GHz) 
Instrument: 1 m Littrow spectrometer 
Detector: PbS cooled with liquid nitrogen 
Uncertainty in u: Not given-observed wavenumbers cal-

culated from established energy levels 

MI73 Minnhagen, L.. J. Opt. Soc. Amer. 63, 1185-1198 (1973). 
Source: Electrodeless high frequency discharge 
Instrumen t: 6.3 m Wadsworth spectrograph 
DcLcl:Lur; PhuLOgraphic 

Uncertainty in i\: Given as better than 0.01 A for wave
lengths given to three decimal places 

J. Phys. (hem. Ref. Doto, Vol. 1, No.1, 1918 

Meggers, W. F., J. Res. Nat. Bur. Stds. 14,487 (1935) 
Sittner, W. R., and Peck, E. R., J. Opt. Soc. Amer. 39, 474 

(1949). 
Humphreys, C. J., and Kostkowski, H. J., J. Res. Nat. Bur. 

Stds. 49, 73 (1952). 
Hepner, G., Compt. rend. 248,8 (1959). 
Paul Jr., E., and Humphreys, C. 1., J. Opt. Soc. Amer. 49, 

1186 (1959). 
Humphreys, C. 1., and Paul, E., Jr., NAVWEPS report 5996, 

23 (1960). 
Humphreys, C. 1., and Paul, E., Jr., Cowan, R. D., and 

Andrew, K. L., J. Opt. Soc. Amer. 57,855 (1967). 
Li, H., and Humphreys, C. J., J. Opt. Soc. Amer. 64, 1072 

(1974). 
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Arsenic 

As, Z 33 

As I Normal state of valence electrons 4s24p3 45°3/2 J.P. = 79165 cm-1 

As II Normal state of valence electrons 4s24p2 3PO J.P. = 150290 cm-1 

Intensity 
CT A aCT and Energy levels J Spectrum Reference 

(em-I) (A) (em-I) character (em-I) 

9035.903 11063.932 2 122842 - 131878 3 - 4 As II AN71 
9139.022 10939.094 I 102392 - 111531 2 - 2 As II AN71 
9242.974 10816.066 1 111531 120774 2 1 As II AN7} 
0521.683 10499.468 2 121625 1.31146 2 3 As II AN7! 

%31.010 10380.28 2 121816 - 131447 0 - 1 As II AN71 
9649.357 10360.546 5 89549 - 99199 3 - 3 As II AN71 
9674.561 10333.554 2 121472 - 131146 2 - 3 As II AN7l 
9690.43 10316.64 10 124965 - J 34655 2 - .:\ A~ II AN71 
9854.912 10144.443 10 99181 - 109036 1 1 As II AN71 
9989.585 10007.682 1 111531 - 121521 2 3 As II AN71 

As Reference 

\N71 Hui Li and Andrew, K. L., J. Opt. Soc. Amer. 61, 96-109 
(1971). 

Instrument: 9 m Paschen-Runge spectrograph 

Source: Electrodeless dis change tube (2.45 GHz) 
Detector: Photographic 
Uncertainty in X: Stated as being between 0.006 A and 0.01 A 

J. Phys. Chem. Ref. Data, Vol. 7, No.1, 1978 
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Barium 

Ba, Z = 56 

Ba] Normal state of valence electrons 5p66s2 150 I.P. = 42035 cm- 1 

Ba n Normal state of valence electrons 5p66s 251/2 I.P.= 80687 cm- 1 

Ba 

Intensity 
(1' A a(1' and Energy levels J Spectrum Reference 

(cm-l) (A.) (cm-~ character (em-I) 

3231.96 30932.6 100 9033 - 12266 1 - 0 Ba I PA76 
3258.02 30685.1 27 20934 - 24192 2 - 1 Ba I PA76 
3281.29 30467.5 41 21250 - 24531 3 - 2 Ba I PA76 
3356.16 29787.8 62 21623 - 24979 4 - 3 Ba I PA76 
3602.66 27749.7 12 9033 - 12636 I - I Ba I PA76 
3729.62 26805.1 9 21250 - 24979 3 3 Ba I PA76 
8412.01 11884.51 5H 24531 - 32943 2 2 Ba I RUSS 
stC;,ULc\:I l1fl<n4.S 40 H 24979 :1:1526 3 3 Bal RUSS 
8612.86 11607.36 30 H 24192 - 32804 I - 1 Ba r RUSS 
8631.0 lI583.0 1 H 22064 - 30695 2 - 1 Ba I RUSS 
8751.52 11423.46 20 H 24192 - 32943 1 - 2 Ba I RUSS 
8766.51 11403.92 2 Ba RUSS 
8789.67 11373.88 5H 25704 34493 1 0 Ba I RUSS 
8844.75 11303.04 80 9215 18060 2 - I Bal RUSS 
8866.93 11274.77 10 25956 - 34823 2 - 1 Ba I RUSS 
8880.7 11257.3 2H 28554 - 37434 1 - 2 Ba I RUSS 
8991.7 11118.3 1 H Ba RU55 
8994.85 11114.42 50 H 24531 33526 2 3 Ba) RUSS 
9026.3 11075.7 3 9033 - 18060 1 - 1 Ba I RUSS 
9077.95 11012.69 60 HU 26816 35894 3 - 3 Ba I RUSS 
9119.39 10962.65 20 25704 - 34923 1 - 1 Bal RUSS 
9159.32 10914.85 3 Ba RUSS 
9181.36 10888.65 30 25642 34823 0 1 Bal RU55 
9264.23 10791.25 40 HU 24531 33795 2 2 Bal RUSS 
9283.2 10769.2 4H 28554 37837 I 2 Ba J RU55 
9387.90 10649.10 30 H 25956 - 35344 2 - 2 Bal RU55 
9484.97 10540.10 8 23062 - 32547 2 - I Ba I RU5S 
9532.7 10487.3 2H 26816 - 36348 3 - 4 Ba I RU55 
9547.34 10471.26 100 13514 - 23062 2 - 2 Ba I RU55 
9603.8 10409.7 3H 24192 - 33795 I - 2 Bal RU55 
9640.23 10370.35 IOH 25704 - 35344 1 - 2 Ba I RUSS 
9680.3 10327.4 3 Ba RUSS 
9730.59 10274.06 50 H 23074 - 32804 2 - 1 Ba I RUSS 
9769.41 10233.23 400 H 23757 - 33526 4 - 3 Ba) RU5S 
9812.55 10188.24 50 H 26816 - 36628 3 - 3 Ba I RU5s 
9852.5 10146.9 5H Ba RUSS 
9869.25 10129.70 10 23074 - 32943 2 - 2 Ba) RU55 
9883.4 10115.2 5H Ba RUSS 
9965.27 10032.10 200 13514 - 23480 2 - 1 Ba I RUSS 
9996.18 10001.08 300 22947 - 32943 3 - 2 Ba I RUSS 

Ba References 

RUSS Russell, H. N., and Moore, C. E'J J. Res. Nat. Bur. Stds. 55, 
299-304 (1955). Information gathered from existing 
literature references. 

J. Phys. Chem. Ref. Data, Vol. 7, No.1, 1978 

P A 76 Palen ius, H. P' J Physics Letters 56A, 451-452 (1976). 
Source: Hollow cathode 
Instrument: 1.5 m Czerny-Turner spectrometer 
Detector: PbS cooled with liquid nitrogen 
Uncertainty in a: Not given 
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Be I Normal state of valence electrons 2S2 150 

Be II Normal state of valence electrons 2s 251/ 2 

U' A ~U' 
(cm- 1) (A.) (em-I) 

3145.90 31778.70 0.01 
3146.27 31775.05 0.01 
3304.90 30249.89 0.01 
5057.99 19765.29 0.01 
5510.10 18143.54 0.02 
5598.63 17856.63 0.01 
5599.02 17855.38 0.01 
6187.30 16157.72 0.01 
6826.52 14644.75 0.02 
6826.91 14643.92 0.02 
8263.450 12098.180 0.02 
8265.370 12095.360 0.02 
8573.80 11660.25 0.02 

8599.68 11625.16 0.02 
8696.00 11496.39 0.02 
8947.11 11173.73 0.02 
9033.84 11066.46 0.02 
9034.17 11066.06 0.02 
9676.93 10331.03 0.02 
9878.800 10119.920 0.02 
9902.460 10095.730 0.02 
9902.670 10095.520 0.02 

JH61 Johansson, 1., Ark. Fys. 20, 489-498 (1961). 
Source: . Hollow cathode 
Instrument: 21' Jarrell-Ash grating spectrograph 
Detector: Photographic 

JH62 Johansson, 1., Ark. Fys. 23, 119-128 (1962). 
Source: Hollow cathode 
Instrument: a) 1 m Pfund spectrometer 

Beryllium 

Be, Z = 4 

I.P. = 75192 cm-1 

I.P. = 146883 cm-1 

Be 

Intensity 
and Energy levels J Spectrum Reference 

character (cm- 1) 

5 LB 58907 - 62053 2 - Bel H069 
4 LB 58907 - 62053 Be I H069 
4L 56882 - 60187 2 - 1 Be I H069 
4L 60187 - 65245 1 - 0 Be T H069 
6L 54677 60187 0 1 Bel JH62 
3L 58907 - 64506 2 1 Be I H069 
2 LB 58907 - 64506 - 1 Be I H069 
5 LB 62053 - 68241 Bel H069 
5 LB 52080 - 58907 1 - Bel JH62 
6L" 52080 - 58907 I 2 Bel JH62 
4L 88231 96495 1f2 1f2 Be II JH61 
6L 88231 - 96497 1fz - Ph Be II ]H61 
1 L 118761 - lZfJJ,:, P/2 - 1f2 Be II HUoY 

1 LD Be 11 H069 
3 LB 62053 - 70749 Be I H069 
o LB 128972 - 137919 l1f2 - Be II H069 
4 LB 58907 - 67941 2 - Be I ]H62 
3 LB 58907 - 67941 Bel ]H62 
2 LB 62053 - 71730 Be I H069 
5L 119446 - 129325 Be II ]H61 
3L 119421 - 129323 21f2 - 31fz Be II JH61 
2L 119421 - 129323 l1f2 - 2% Be II JH61 

Be References 

H069 Holmstrom, J. E., and Johansson, L., Ark. Fys. 40, 133-138 
(1969). 

Source: Hollow cathode 
Instrument: a) 1 m Pfund spectrometer 

b) 3 m Czerny-Turner spectrograph 
Detector: a) PbS cooled with liquid nitrogen 

b) Photographic 

b) 21' Jariell-Ash grating spectrograph 
Detector: a) PbS 

b) Photographic 

J. Phys. Chem. Ref. Data, Vol. 7, No.1, 1978 
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Boron 

B, Z = 5 

B I Normal state of valence electrons 2S22p 2po1/ 2 I.P. 66928 cm-1 

B II Normal state of valence electrons 2S2 ISO I.P. = 202887 cm-1 

B 

Intensity 
u A. au and Energy levels J Spectrum Reference 

(cm-, (A.) (cm-, character (cm-~ 

2776.199 36010.65 0.01 25 55010 57786 1f2 1f2 Bl LI70 
2776.835 36002.41 0.01 50 55010 - 57787 1f2 Ilf2 Bl LI70 
3018.740 33117.37 0.01 10 54767 - 57786 11f2 1f2 BI LI70 
3019.225 33112.05 0.01 16 B 54767 - 57787 Ilf2 B I LI70 
5263.291 18994.333 0.01 560 Ii 54767 - 6UUJl B 1 L170 
6154.184 16244.670 0.01 650 B 48613 54767 lY2 - BI LI70 
6155.812 16240.375 0.01 400 48611 54767 1f2 lY2 B I LI70 
6396.582 15629.080 0.01 150 48613 55010 1% 1f2 B I LI70 
6398.368 15624.715 0.01 70 486/1 - 55010 Y,c- ~ D ( L170 
7748.784 12901.721 0.01 55 B 54767 - 62516 B I LI70 
8572.169 11662.467 0.01 3200 40039 - 48611 1f2 - 1f2 B I LI70 
8573.949 11660.045 0.01 6600 40039 - 48613 %- 1% B I LI70 

B Reference 

1170 Litzen, U., Physica Scripta 1, 251-252 (1970). Additional References 
Source: EIectrodeless discharge (18 MHz) 
Instrument: 1.5 m Czerny.Turner spectrometer 
Detector: PbS cooled with liquid nitrogen 

Cunnvald, P., and Minnhasen, L., Ark. Fys. 22,327 (1962). 

J. Phys. Chem. Ref. Data, Vol. 7, No.1, 1978 
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Bromine 

Br, Z = 35 

Bi i Normal state of valence electrons 4s24p 6 2pO 3/2 I.P. = 95285 cm-1 

BtlI Normal state of valence electrons 4s24p4 aP2 J.P. = 175870 cm-1 

Dr 

A l1u 
Intensity I 

Energy levels J Spectrum Reference u and . 
(em-I) (A.) (cin~ ~ character (em-I) 

2436.02 41039.38 5 88848 91284 2¥2 Ph BrI HU72 

2444.87 40890.82 15 87191 89636 4lh - 3lh Br I HU72 

2454.96 40722.76 40 85820 - 88275 2lh - l¥2 BrI HU72 
2473.7] 40414.15 IS 88425 - 90899 llh - 2lh BrI HU71 
2474.18 40406.39 10 88424 90899 lh- llh BrI HU71 
2476.30 40371.82 15 85799 88275 lh 1¥2 BrI HU72 
2501.55 39964.36 120 B 88392 - 90893 Br I HU71 
2517.83 39705.91 25 76743 79260 llh - 2lh Br I HU72 
2518.62 39693.50 25 1$8371 - 90889 21f2 31f2 Br I HU7l 

2525.65 139583.05 20 B 91496 - 94022 BrI? HU71 
2525.94 39578.41 20 B 88363 - 90889 llh - 2lh BrI? HUn 
2531.24 39495.50 55 88351 90882 3lh 4V2 BrI HU71 
2531.55 39490.74 35 88350 90882 2lh 3lh Br I HU71 
2541.14 39341.75 45 88340 90881 3lh 4lh Sr I HU71 
2542.70 39317.60 70 88339 90881 4lh - 5lh Br I HU71 
2548.77 39223.91 35 85586 - 88135 Ilh 2lh BrI HU72 
2607.14 38345.75 150 86933 89540 2lh - l¥2 Br ( HlJ72 
2615.55 38222.45 10 86933 - 89548 2¥2 - 2lh BrI HU72 
2663.69 37531.67 30 79178 - 81842 IV2 - IV2 Br I HU72 
2689.19 37175.78 50 85586 88275 Ph - Ilh Br I HU72 
2698.10 37053.01 15 83101 85799 lh V2 Br I HU72 
2753.32 36309.89 25 78676 - 81429 Ilh - V2 Brl HU72 
2780.55 35954.30 35 86768 - 89548 3lh - 2V2 Brl HU72 
2786.32 35879.85 25 75890 - 78676 2V2 - Ilh Br I HU72 
2793.54 35787.11 10 79868 - 82661 ¥2 - Ilh BrI HU72 
2852.90 35042.50 10 86933 - 89786 2lh llh Brl HU72 
2861.85 34932.90 8 85576 88438 V2 - Ilh Br I HU72 
2865.25 34891.45 15 82661 - 85526 Ph 2lh BrI HU72 
2867.89 34859.33 10 86279 89147 lh- V2 Br I HU72 
2924.73 34101.07 IGO 82661 - 85586 172 - Ph Br I HU72 

3057.84 32693.90 120 79178 - 82236 1¥2 - 2112 Br I HU72 
3081.34 32444.56 10 87769 - 90851 llh - 2lh Hr I HU72 
3091.86 32334.17 50 87754 - 90846 2lh - 3V:! BrI HU72 
3096.3B 32286.97 60 B 87754 - 9085) 2V~ - Br I HU72 

3099.68 32252.60 40 87769 - 90869 I¥2- 2lh Br I HU72 
3114.72 32096.86 5 87754 - 90869 2¥2 - 2¥2 BrI HU72 
3121.60 32026.12 15 87769 - 90891 Ilh - 1¥2 Br 1 Hun 
3137.62 31862.60 300 82661 - 85799 Ph - Y2 Br I HU72 
3158.96 31647.36 15 82661 - 85820 1¥2 - 2V2 Br I HU72 
3160.68 31630.13 600 78511 - 81672 2¥2 - 2V2 Brr HU72 
3233.06 30922.02 6B 79868 - 83101 lh- ¥z BrI? Hun 
3233.29 30919.82 ! 6B 85191 - 88424 l¥z - ¥2 BrI? HU72 
3233.89 30914.08 5 85191- 88425 1¥2 - llh BrI HU72 
3261.0] 30656.98 llO 86279 - 89540 lh- Ilh BrI HU72 
3277.65 30501.34 150 85435 - 88712 Ilh - lh BrI HU72 
3282.29 30458.23 200 8266] - 85943 1¥2 - Ilh Br I . HU72 
3290.05 3U38U.85 i:lUU 82230 - 8:J:5Z0 :tY2 - 2Y2 Hr I HlJn 
3306.56 30234.66 8 87259 - 90565 Ilh - 2lh BrI HU72 
3330.42 30018.05 6 78511 - 81842 2lh - l¥2 Brl HU72 
3347.45 29865.34 250 75697 - 79044 2¥z - 3 V:! BrI HU72 
3350.13 29841.45 350 82236 - 85586 2¥2 - IV:! Br I HU72 
3353.97 29807.28 40 78076 - 81429 ~- V2 BrI HU72 
3376.83 29605.50 250 85576 - 88953 Ih - Ilh BrI HU72 
3395.55 29442.28 ·30 84945 - 88340 2¥2 - 3¥2 Br I HU72 
3405.20 29358.84- 40 79695 83101 IV2 .\12 Br I HU72 

3405.62 29355.22 15 B 84945 - 88350 2¥2 - 2¥2 Brr? HU72 

J. Phys. Chem. Ref. Data, Vol. 7, No.1, 1978 
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Dr-Continued 

Intensity 
CT A ACT and Energy levels J Spectrum Reference 

(cm-I) (A.) (cm-I) character (cm-I) 

3405.94 29352.46 15 B 84945 - 88351 21h - 31h Bn? HU72 
3412.68 29294.49 300 85435 - 88848 Ph - 2¥2 Bn HU72 
3433.76 29114.65 100 87440 - 90873 3¥2 - 41h BTl HU72 
3454.91 28936.42 20 85576 - 89031 ¥2 - I1f2 Bn HU72 
3483.24 28701.07 5 79178 - 82661 I1f2 - IIh BTl HU72 
3485.40 28683.29 30 86279 - 89764 1f2- 1f2 BTl HU72 
3506.77 28508.49 80 86279 - 89786 1f2- Ilh Bn HU72 
3523.00 28377.16 350 75521 - 79044 .31f2 - 31h Bn HU72 
3526.81 28346.50 500 82236 - 85762 21h - 31f2 BTl HU72 
3559.52 28086.01 60 78676 - 82236 1¥2 - 2¥2 BTl HU72 
3563.86 28051.81 120 75697 - 79260 2lh - 2lh Brl HU72 
3570.37 28000.66 80 85576 - 89147 lh- 1f2 Br I HU72 
35~.51 27797.15 ISO 85435 - 89031 Ilh - Ilh Bn HU72 
3599.28 27775.76 20 B 84825 - 88424 ¥2 - ¥2 Br •. ? HU72 
3599.88 27771.13 20 B 84825 - 88425 ¥2 - Ilh Brl? HU72 
3626.47 27567.50 15 86279 - 89905 ¥2 - lh Br I HU72 
3653.58 27362.95 10 87191 - 90845 4¥2 - 41h Bn HU72 
3681.73 27153.74 60 B 87191 - 90873 4lh - 5¥2 Bn? HU72 
3681.8] 27]53.15 60 B 8719] - 90873 4lh - 4lh Brl? HU72 
3684.80 27131.11 350 81842 - 85526 1¥2 - 2¥2 BTl HU72 
3707.69 26963.62 200 82236 - 85943 2lh - Ilh Br I HU72 
3719.65 26876.92 4 87131 - 90851 l¥z - 2lh BTl HU72 
3724.57 26841.41 8 78511 - 82236 2¥z - 2lh BTl HU72 
3739.41 26734.89 250 75521 - 79260 3¥z - 2¥2 Bn HU72 
3766.02 26545.99 10 78076 - 81842 ¥2 - 1¥2 BTl HU72 
3805.56 26270.17 15 75890 - 79695 '-2lh - Ilh BTl HU72 
3816.67 26193.70 70 75814 - 79630 ¥z - Ilh Bn HU72 
3882.61 25748.85 120 79695 - 83578 l¥2 - l¥2 Bn HU72 
3914.02 25542.21 30 81672 - 85586 2¥2 - Ilh Bn HU72 
3922.76 25485.30 120 79178 - 83101 Ilh - lh Br l HU72 
3933.62 25414.94 140 75697 - 79630 2¥2 - Ilh Bn HU72 
3957.17 25263.69 25 81842 - 85799 l¥2 - lh Brl HU72 
3959.50 25248.82 60 75908 - 79868 Ilh - ¥2 Bn HU72 
3978.51 25128.18 40 81842 - 85820 Ph - 2¥2 Bn HU72 
4008.60 24939.56 10 84945 - 88953 2lh - llh Bn HU72 
4027.19 24824.44 80 79695 - 83723 I1f2 - 2lh Bn HU72 
4034.95 24776.69 25 84305 - 88340 2lh - 3¥2 Bn HU72 
4045.02 24715.01 20 B 84305 - 88350 2lh - 3lh Bn? HU72 
4045.34 24713.06 20 B 84305 - 88351 2¥2 - 3¥2 Bn? HU72 
4078.13 24514.35 20 1584315 92510 1~ - 1'n Br I 'HUn 
4083.02 24484.99 6B 86768 - 9085} 31f2 - Brr HU72 
4090.70 24439.02 140 81672 - 85762 2lh - 3¥2 BrI HU72 
4097.72 24397.16 20 85762 - 89860 31f2 - 3lh BrI HU72 
1101.91 21372.65 150 B1B12 - 8SCI43 Ilh - Ilh Br I HU72 
4143.10 24129.93 5 85586 89729 1¥2 1f2 BrI HU72 
4148.25 24099.97 2 81672 85820 2lh 2lfz Bn TE63 
4156.33 24053.12 8 81429 - 85586 lh- Ilh BrI HU72 
4212.40 23732.96 40 75814 - 80026 lh lh Br J TE63 
4235.37 23604.25 80 78865 - 83101 ¥2 - % Bn HU72 
4251.78 23513.15 206 75009 - 79260 Ilh - 21f2 Br I TE63 
4271.58 23404.15 12 81672 - 85943 2¥2 l¥z Br I TE63 
4281.39 23350.53 20 85586 89867 Ilh - 1% BrI HU72 
4333.88 23067.72 40 85526 - .89860 2¥2 - 31f2 BrI HU72 
4340.87 23030.57 10 85526 - 89867 2¥2 - l¥2 Bn HU72 
4353.75 22962.44 15 87191 - 91545 4¥2 - 3¥z BrI HU72 
4369.22 22881.14 30 81429 - 85799 ¥2 - % Bn HU72 
4372.18 22865.65 950 74012 - 79U44 ~¥2 - :ilf2 HrI T~6:i 

4400.17 22720.19 60 79178 - 83578 1¥2 - Ilf2 Bn TE63 
4411.07 22664.05 10 85943 - 90354 Ilh - 2lh Brl HU72 
4421.15 22612.38 50 85526 - 89947 2lh - 2% Bn HU72 
4424.44 22595.56 20 78676 - 83101 Hz 11.: Br 1 Hun 
4445.72 22487.41 20 81081 - 85526 31f2 2% Brl HU72 
4481.91 22305.83 30 85762 - 90244 

I 

31h - 4lh BrJ HU72 
4513.89 22147.80 50 81429 - 85943 ¥2 - 1% BrI HU72 
4542.25 22009.51 10 81305 - 88848 2V2 - 2V2 Br I HU72 
4544.75 21997.41 40 79178 83723 1¥2 - 2¥2 Br I HU72 
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A rOMIC' SptCrRAl LiNtS 95 

Dr-Continued 

Intensity 
CT A ACT and Energy levelll J Spectrum Reference 

(cm-, (~) (cm-, character (cm-, 

4585.57 21801.59 6 78076 - 82661 V:!- IV:! BlI TE63 

4588.59 21787.24 469 74672 - 79260 2V:! - 2 V:! BlI TE63 

4597.72 21743.98 14 82661 - 87259 IV:! - IV:! Br I TE63 
4609.87 21686.67 20 79695 - 84305 IV:! - 2V:! BlI HU72 
4621.54 21631.91 359 75009 - 79630 1112 - IIh Br I TE63 
4627.70 21603.11 70 B 83723 - 88350 21h - 2V:! BrI? HU72 
4628.02 21601.62 70 B 83723 - 88351 2V:! - 31h BrI? HU72 
4648.24 21507.65 80 83723 - 88371 2V:! - 2¥2 BrI HU72 
4681.88 21353.11 5 81081- 85762 3V:! - 3112 BrI HU72 
4686.89 21330.29 37 76743 - 81429 IV:! - Ih Br I TE63 
4696.70 21285.74 17 87225 - 91921 3V:! - 4V:! BrI TE63 
4712.78 21213.11 14 78865 - 83578 lh- IV:! BrI TE63 
4727.95 21145.04 20 86768 - 9149() 3112 - 4V:r Br I HU72 

4728.86 21140.98 5 86768 91497 3lh - 3lh Br I HU72 
4739.43 21093.83 43 810BI - 85820 3V:! - 2lh BrI TE63 
4773.39 20943.75 80 87225 - 91998 3V:! - 3¥2 BrI HU72 
4785.47 20890.89 35 83578 - 88363 Ilh - Ilh BrI HU72 
4837.46 20666.36 30 82661 - 87499 1¥2 - V:! Brj HU72 
4847.24 20624.67 547 78511 83358 21h 31h Br I TE63 
4860.28 20569.33 15 83578 - 88438 1¥2 - IIh BrI HU72 
4899.19 20405.97 7 79178 - 84077 11h - 1¥2 DrI TE63 
4929.20 20281.73 500 76743 - 81672 IV:! - 2lh Br] TE63 
4937.32 20248.38 8 87061 - 91998 2¥2 - 31h BrI TE63 
4958.35 20162.50 138 74672 - 79630 21h - IV:! DrI TE63 
4980.32 20073.55 7 83358 - 88339 3V:! - 4¥2 BrI TE63 
4991.94 20026.82 30 B 83358 - 88350 3V:! - 2¥2 Br I?' HU72 
4992;26 20025.54 30 D 83358 - 88351 3lh - 31h BrI? HU72 
5017.27 19925.72 138 75009- 80026 IV:! - V:! BrI TE63 
5025.09 19894.71 68 78076 - 83101 V:!- V:! BrI TE63 
5033.34. 19862.10 30 83358 - 88392 3V:! - 4V:! Br I HU72 
5046.43 19810.58 452 78676 - 83723 IV:! - 2¥2 BrI TE63 
5066.11 19733.62 3450 75521 - 80587 3V:! - 4lh BrI TE63 
5098.94 19606.57 263 76743 - 81842 IV:! - 1¥2 BrI TE63 
5127.43 19497.62 313 79178 - 84305 IV:! - 2lh Br I TE63 
5175.37 19317.02 120 80587 - 85762 4V:! - 31h BrI TE63 
5211.48 19]83.17 266 B 78511 - 83723 2V:! - 21h BrI? TE63 
5211.80 19181.99 266 B 78865 - 84077 V:!- IV:! BrI? TE63 
5249.27 19045.07 547 79695 - 84945 l¥2- 21h Br I TE63 
5262.88 18995.82 30 83101 - 88363 lh- Ilh BrI IiU72 
5308.76 18831.65 10 83723 - 89031 2112 - 11h Br I HU72 
5323.56 18779.29 313 79868 - 85191 lh- Ilh BrI TE63 
5384.05 18568.31 500 75697 - 810BI 2lh - 3lh BrI TE63 
5400.87 18510.48 180 78676 84077 1112 Ilh Br I TE63 
5489.17 18212.72 10 83358 - 88848 3112 - 2112 BrI TE63 
5495.70 18191.08 60 79695 - 85191 1112 - 1112 BrI TE63 
5502.50 18168.60 100 78076 - 83578 112- 1112 BrI HU72 
5559.60 17992.00 40 75521 - 81081 3~ - 3 If.! Hr I Tt;63 
5615.97 17801.50 330 75814 - 81429 112- 112 Br I TE63 
5766.83 17335.81 25 79178 84945 1112 2lh Br I TE63 
5794.16 17254.05 105 78511 - 84305 2112 - 2112 Br I TE63 
5975.23 16731.19 1800 7.5697 - 91672 2Yz 2% Br I TE63 
6001.52 16657.89 10 78076 - 84077 112 - 1112 BrI TE63 
6013.26 16625.37 10 79178 - 85191 IV:! - 1112 . Br I TE63 
6028.02 16584.66 250 75814 - 81842 V:!- 1112 BlI TE63 
6150.78 16253.66 90 75521 - 81672 3112 - 2112 Br I TE63 
6257.00 15977.73 47 79178 - 85435 Ilh - Ilh BlI TE63 
6265.91 15955.01 8 79260 - 85526 2V:! - 2¥2 Br I TE63 
6268.51 15948.40 20 78676 - 84945 IV:! - 2¥2 BrI TE63 
6291.42 15890.32 2 85]91 - 91483 IV:! - 2lh BlI TE63 
6325.39 15804.98 7 79260 - 85586 2V:! - 1¥2 Br I TE63 
6398.47 15624.47 24 B 85762 - 92161 3V:! - 2112 Brl? TE63 
6398.60 15624.15 24 B 79178 - 85576 1¥2 - 112 BrJ? TE63 
6408.78 15599.33 18 74672 - 81081 2V:! - 3V:! BrJ TE63 
6411.38 15593.01 37 79868 - 86279 V:!- lh Br I TE63 
6420.84 115570.03 219 75009 - 81429 IV:! - ¥2 BlI TE63 
6433.56 15539.25 3 78511 - 84945 2V:! - 2lh Br I TE63 
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Dr-Continued 
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a- X 4a- and Energy levels J Spectrum Reference 

(em-I) (A.) (em-I) character (em-I) 

6482.32 15422.36 28 79044 - 85526 3112 - 21f2 Br I TE63 
650S.76 15359.71 22 SlS42 - 88350 IV:! - 21,12 Br 1 TE63 

6529.30 15311.39 63 81842 88371 1112 21fz Br I TE63 
6551.98 15258.39 10 84945 91497 21f2 31h BlI TE63 
6582.86 15186.82 188 B 81842 88424 I1f2 Ih BlI? TE63 
6583.46 15185.43 188 B 81842 - 88425 IIh - I1fz BlI? TE63 
6583.52 15185.29 188 B 79695 - 86279 Ph - 1f2 BlI? TE63 
6600.56 15146.09 30 84945 - 91545 2* - 3* BlI TE63 
6641.40 15052.95 10 81842 - 88483 IIh - 21f2 BlI TE63 
6663.15 15003.82 35 75009 - 81672 Ph - 21f2 BlI TE63 
6668.43 14991.94 89 81672 . 88340 21h 31h Br I TE63 
6678.50 14969.33 85 B 81672 88350 21f2 21h BlI? TE63 
6678.82 14968.61 85 B 81672 - 88351 2112 - 31h BlI? TE63 
6699.04 14923.43 12 81672 - 88371 21fz - 21f2 BlI TE63 
6711.21 14896.37 55 78865 85576 1f2 1f2 !ill TEM 
6714.67 14888.70 1250 75521 82236 3112 21h Bli TE63 
6843.79 14607.80 21 68970 75814 112 Ih BlI TE63 
6847.57 14599.73 338 75814 - 82661 Ih- IIh Br I TE63 
6900.28 14488.21 lOS 78676 - 85576 H1- * DCJ TE63 
6923.73 14439.14 344 78511 - 85435 21fz - l1f2 BrI TE63 
6964.52 14354.57 1800 75697 82661 21fz -:- 11fz Br I TE63 
6994.91 14292.20 68 B 81429 - 88424 Ih- Ih BlI? TE63 
6995.51 14290.98 68 B 81429 88425 1f2 IIh BlI? TE63 
7101.08 14078.51 10 79178 - 86279 l1f2 1fz Br I TE63 
7227.04 13833.14 750 75009 82236 l1fz 21h BlI TE63 
7232.57 13822.56 9B 84305 - 91538 2lh 31h BrI? TE63 
7232.83 13822.07 9B 85762 92995 3lh 21h BrI? TE63 
7232.89 13821.95 9B 80026 - 87259 1fz - I1fz BlI? TE63 
7239.96 13808.45 23 B 84305 - 91545 21f2 - 31fz BrI? TE63 
7240.10 13808.19 23 B 85799 - 93039 .1;2- H2 BlI? TE63 
7311.08 13674.13 300 81081 88392 3¥z - 41h Bli TE63 
7359.33 13584.48 30 78076 - 85435 Ih- IIh Br I TE63 
7413.69 13484.87 9 78865 - 86279 lh- ¥z BlI TE63 
7464.92 13392.33 20 84077 - 91542 IIh - 21h BlI TE63 
7488.74 13349.73 36 67183 - 74672 1¥2 - 2¥z BlI TE63 
7500.93 13328.04 10 78076 85576 ¥2 - 1fz Br I TE63 
7563.85 13217.17 1700 74672 82236 2¥z - 21h Bli TE63 
7652.44 13064.15 110 75009 - 82661 l¥z - llh Bli TE63 
7661.79 13048.21 38 75697 - 83358 2¥2 - 31f2 Br I TE63 
7751.55 12897.12 48 00::;07 - 88JJ9 4'1t - 4% DII TE63 

7772.87 12861. 74 30 68970 - 76743 .1;2- Hi Bli TE63 
7774.06 12859.77 30 83723 - 91497 2¥z - 31f2 BrI TE63 
7804.57 12809.50 400 80587 - 88392 4¥Z - 51f2 Bli TE63 
7B04.57 12B09.50 1 B05B7 - 883Q1 4¥2 - 5¥2 Rr I TF63 
7837.34 12755.94 60 75521 - 83358 3112 - 3¥z BrI TE63 
7904.51 12647.55 10 83578 - 91483 l¥z - 21fz Br 1 TE63 
7989.25 12513.40 20 74672 - 82661 2¥Z - I1f2 Br i TE63 
8082.52 12368.99 170 76743 - 84825 1¥2 - 1f2 BlI TE63 
8082.55 12368.95 lW 76743 - 84825 1¥Z - 1f2 Bn TE63 
8091.96 12354.56 40 75009 - 83101 1¥2 - 1f2 BlI TE63 
8092.05 12354.43 1 75009 - 83101 1112 - ¥z Br I TE63 
8125.26 12303.93 275 66883 - 75009 lh- 1¥Z Br I TE63 
8125.29 12303.89 35 66883 - 75009 ¥2 11f2 BlI TE63 
8137.40 12285.57 2 83358 - 91496 3112 - 41fz Br I TE63 
8256.63 12108.16 14 B 78676 - 86933 1¥Z - 21f2 Bn? TE63 
8256.68 12108.09 14 B 78511 - 86768 2¥2 - 3¥2 BlI? TE63 
8265.93 12094.54 3 111110:; ~flUH 1(2 11(2 BrI TEo3 
8270.30 12088.15 2 Br TE63 
8337.61 11990.57 15 80026 - 88363 ¥2 - IIh Br I TE63 
8381.26 11928.11 8 83101 - 91482 1f2 - IIh Br I TE63 
8398.51 11903.61 8 80026 - 88424 1f2 - ¥z Br I TE63 
8399.09 11902.79 5 80026 - 88425 ¥z - IIh BrI TE63 
8412.41 11883.95 4 80026 - 88438 .1;2- Ilh Br I TE63 
8421.75 11870.77 4 78511 - 86933 2¥2 - 2¥2 BrI TE63 
8448.53 llS33.14 1 76743 B5191 

I 
IVe - IV:! Br J TE63 

8458.35 11819.40 2 Br TE63 
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8464.88 11810.29 1 B 83723 ~ 92}87 2lfz - BrI TE63 
8467.73 11806.31 1 81081 - 89548 3lfz - 2lfz BrI TE63 
8513.49 11742.85 400 67183 - 75697 llfz - 2lfz BrI TE63 
8569.43 11666.20 20 D 75009 - 83578 llfz - Ilfz BrI TE63 
8588.02 11640.94 1 81081 - 89669 3lfz - 2lfz BrI TE63 
8591.61 11636.08 1 79}78 - 87769 llfz - Ilfz BTl TE63 
8595.12 11631.33 2 78676 - 87271 Ilfz - lfz BTl TE63 
8620.08 11597.64 1 7851J - 87131 2lfz - Ilfz BrI TE63 
8630.45 11583.71 10 67183 - 75814 Ilfz - lfz BrI TE63 
8686.65 11508.77 30 80026 - 887}2 lh- lfz BrI TE63 
8692.28 11501.31 1 76743 - 85435 Ilfz - Ilfz BrI TE63 
8720.13 11464.58 35 79630 - 88350 Ilfz - 2lfz BrI TE63 
8733.32 11447.27 18 -79630 - 88363 Ilfz - Ith BrI TE63 
8740.69 11437.61 9 79630 - 8837) Ph - 2lfz Br I T~63 
8794.24 11367.97 4W 79630 - 88424 Ilfz - lfz BrI TE63 
8794.79 11367.25 4W 79630 - 88425 II1:z - Ilfz Brl TE63 
8808.13 11350.04 65 79630 - 88438 111:z - 111:z Brl TE63 
8826.85 11325.97 1 Br TE63 
8833.90 11316.93 lOW 76743 - 85576 II1:z - lfz BTl TE63 
8852.86 11292.69 2 79630 - 88483 Ilh - 2lfz BrI TE63 
8888.43 11247.50 2 78865 - 87754 1I:z- II:z BrI TE63 
8906;18 11225.08 250 74672 - 83578 211:z - Ilfz Brl TE63 
8928.41 11197.14 3 785JJ - 87440 2lfz - 3lfz BTl TE63 
8930.12 11194.99 100 66883 - 75814 1I:z- 1!:z BrI TE63 
8956.74 11161. 72 lW 79178 - 88135 l¥2 - 211:z Brl TE63 
9005.44 11101.36 1 80026 - 89031 1!:z- 11!:z BrI TE63 
9006.02 11100.65 1 82661 - 9}667 11!:z - 11!:z BrI TE63 
9009.31 11096.59 20 81842 - 90851 11!:z - 21!:z BrI TE63 
9011.22 11094.24 100 75814 - 84825 1!:z- 1!:z BrI? TE63 
9011.81 11093.51 ,250 758}4 - 84825 1!:z- 1!:z BrI? TE63 
9027.62 11074.08 40 81842 - 90869 Ph - 2lfz BrI TE63 
9049.25 11047.62 17 80587 - 89636 41!:z - 31!:z SrI TE63 
9049.58 11047.21 10 84945 - 93994 2lfz - 311:z BrI? TE63 
9049.58 11041.21 10 HIU42 - 908Yl IIf2 - IIf2 BrI? T.t;6.) 

9050.79 11045.74 800 D 74672 - 83723 2112 - 2112 BrI TE63 
9055.66 11039.80 60 78076 - 87131 1!:z- 11!:z Br I TE63 
9068.43 1l024.2S 10 75009 - 84077 1112 - Ilfz BTl TE63 
9073.12" 11010.55 1 84945 - 940J8 21h: - 21/" Dl I TE63 
9077.51 11013.22 20 78676 87754 B1l - lh Bn TE63 
9078.26 11012.31 5 78676 - 87754 1112 - 2lfz BrI TE63 
9079.79 11010.45 600 79260 - 88340 2112 - 3lfz BrI TE63 
9082.29 11007_42 10 79630 - 88711 Ilh - lh Dr I TE63 
9089.84 10998.28 400 79260 - 88350 2lfz 2112 BrI TE63 
9090.20 10997,85 600 79260 - 88351 2112 - 3lfz BrI TE63 
9095.76 10991.12 2 83723 928}8 2112 - Ilfz BrI TE63 
9097.lO 10989.51 1 79178 - 88275 Ilh 1112 BrI TE63 
9103.07 10982.30 100 79260 - 88363 2112 - 111:z BrI TE63 
9105.80 10979.00 300 68970 - 78076 lfz- 1!:z BrI TE63 
9110.38 10973.48 500 79260 - 8837} 2112 - 211:z BrI TE63 
9120.51 10961.30 3 83101 - 92221 lh llh BlI TE63 
9120.90 10960.83 2W 80026 - 89147 lh- lfz BrI TE63 
9131.68 10947.89 1 83101 - 92232 lh- lfz BrI TE63 
9132.00 10947.50 1 83101 - 92233 lfz- llfz BrI TE63 
9164.55 10908.62 60 n 79260 - 88425 21h - JlIz BrI TE63 
9114.50 10896.19 200 81012 - 90M6 2~ 3~ Bn TE03 
9177.87 10892.79 100 79260 - 88438 2lfz - Ilfz BrI TE63 
9179.02 10891.43 . 250 B 81672 - 90851 2112 - Bn TE63 
9195.74 10871.62 90 78076 - 87271 112- 1i2 BrI TE63 
9197.37 10869.70 100 01672 90869 2'h 2'h Br I TE63 
9217.36 10846.12 10 79630 - 88848 1112 - 211:z BrI TE63 
9219.28 10843.86 2W 81672 - 90891 2lh - Ilh BrI TE63 
9222.52 10840.05 500-n 79260 - 88483 21f2 - 21f2 Brr TE63 
9243.33 10815.65 6 78511 - 87754 2112 - 21h Br I TE63 
9246.90 10811.47 lW 82236 91483 2112 2lh BrI TE63 
9248.12 10810.05 300 75697 84945 211:z - 211:z BrI TE63 
9252.95 10804.40 3 82236 - 9}489 21h 211:z Brr TE63 
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9258.36 10798.09 25 78511 - 87769 2Vz - IV2 Br I 1E63 
9260.93 10795.10 10 82236 - 91497 2* - 3* Brl? TE63 
9261.08 10794.92 5 82236 - 91497 21fl - 31f2 Bn? 1E63 
9293.06 10757.77 6 82236 - 91529 2% - 1% Bn TE63 
9294.66 10755.92 3000 79044 - 88339 3V2 - 4V2 BTl 1E63 
9.290.21 10754.13 200 79044 - 88340 3112 - 3112 Br I TE03 

9296.68 10753.58 150 75009 - 84305 IV2 - 2Vz Bn 1E63 
9302.20 10747.20 20 82236 - 91538 2% - 3V2 Br I TE63 
9306.29 10742.48 100 79044 - 88350 3V2 - 2Vz BTl? 1E63 
9306.29 10742.48 100 82236 - 91542 2Vl - 21;2 Bn? 1E63 
9306.58 10742.14 1000 79044 - 88351 31fl - 3V2 BrI TE63 
9323.11 10723.10 15 79630 - 88953 11;2 - lV2 Brl TE63 
9326.81 10718.84 100 79044 - 88371 I 3* - 2* BTl TE63 
934768 10694.91 12 79044 - 8.8392 I 3IJ2 - 4IJ2 Brl TE63 

9377.59 10660.80 3 75814 - 85191 1f2 - IV2 BrI TE63 
9396.96 10638.82 15 83358 - 92755 31f2 - 21;2 Brl TE63 
9401.15 10634.08 1 79630 - 89031 11;2 - IVz Brl TE63 
9405.25 10629.45 18 74672 - 84077 21f2 - l1f2 Brl TE63 
9409.77 10624.34 1 78865 - 88275 1/2 - lVz Br I TE63 
9413.93 10619.65 1 84077 - 93491 IV2 - V2 Br I TE63 
9416.89 10616.31 1 Br 1E63 
9423.68 10608.66 40 75521 - 84945 3V2 - 2V2 Brl TE63 
9431.43 10599.94 1 82236 - 91667 21f2 - I1f2 Br I TE63 
9438.94 10591.51 lOW 79044 - 88483 3Vz - 2* Brl TE63 
9458.44 10569.67 2D 78676 - 88135 lVz - 2Vz Br I TE63 
9460.95 10566.87 100 81429 - 90890 V2 - Vz Brl TE63 
9461.59 10566.15 250 81429 - 90891 1;2- 11;2 Br I TE63 
9471.84 10554.72 1 Br TE63 
9494.45 10529.58 3 75697 - 85191 21;2 - IVz BTl? TE63 
9494.62 10529.40 3 75697 - 85191 2Vz - lV2 BrI? TE63 
9502.22 10513.67 1 25191 - f.l4700 IIJ2 - 2IJ2 Brl TE63 
9514.03 10507.91 12 80026 - 89540 1fz - IVz Brl TE63 
9516.62 10505.05 8 79630 - 89147 11;2 - 1fz BTl TE63 
9536.32 10483.35 8 76743 - 86279 IVz - * Brl TE63 
9559.47 10457.96 30000 67I83 - 76743 JIh - JI/z Brl TE63 
9598.81 10415.10 8 78676 - 88275 I1fz - P/2 BTl? TE63 
9598.93 10414.97 8 78676 - 88275 Il/2 - 11;2 BTl? TE63 
9621.32 10390.74 175 75814 - 85435 1fz - 11;2 Br I 1£63 
9623.48 10388.40 1 78511 - 88135 21f2 - 21f2 Br I TE63 
9627.42 10384.15 2 83101 - 92728 1f2 - 1/2' Br I T£63 
9633.45 10377.65 1500 74672 - 84305 21fz - 2V2 Brl T£63 
9636.50 10374.37 12 W 75890 - 85526 2lfz - 21fz Br.1 TE63 
9640.29 10370.29 1 81842 - 91482 IVl - Il/2 Bn TE63 
9677.73 10330.17 100 75908 - 85586 H'2 - I1f2 BrI? 1£63 
9678.13 10329.74 80 75908 - 85586 IV2 - Il/z BrI? T£63 
9682.61 10324.96 3 84305 - 93988 2* - 21/2 BTl TE63 
9687.18 10320.09 15 81842 - 91529 I1f2 - IV2 Brl T£63 
9692.87 10314.03 8 79260 - 88953 2% - IV2 Brl T£63 
9693.94 10312.90 40 78076 - 87769 1/2 - }l/2 Br I T£63 
9695.80 10310.92 700 75890 - 85586 21f2 - I1f2 BTl? 1E63 
9696.08 10310.62 600 75890 - 85586 2% - 11f2 BTl? TE63 
Q700 44 l(l.~O!; Q9 10 Bl849 - Q/'i4,) 11/2 - 2lJ2 Brl TE63 
9706.44 10299.62 1000 ! 

68970 - 78676 1f2 - }l/2 Brl TE63 
9712.07 10293.65 50 i 84305 - 94017 2% - 3% BTl TE63 
9712.46 10293.23 1 84305 - 94018 2% - 21f2 Bn TE63 
9738.33 10265.89 15 H 75697 - 85435 21/2 - 1112 Brl T£63 
9755.07 10248.27 3 84945 - 94700 21f2 - 31/2 Br I TE63 
9759.79 10243.31 

I 
3 80026 - 89786 %- llf2 Br i T£63 I 

9765.10 10237.74 I 6000 64907 - 74672 1% - 2lf2 Br I TE63 
9765.68 10237.14 I 75 8108] - 90846 3% - 31f2 Br I T£63 I 
9770.21 10232.39 15 B 81081 - 90851 31f2 - Br I TE63 
9770.95 10231.61 8 79260 - 89031 2% - Ilf2 Brl TE63 
9777.05 10225.23 1 83723 - 93500 2% - P/2 Brl T£63 
9792.68 10208.91 300 81081 - 90873 3% - 41f2 Brl TE63 
9803.53 10197.61 18 79044 - 88848 3% - 2% Brl TE63 
98]6.16 10184.49 200 75009 - 84825 IV2 - 1f2 BTl? T£63 
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; ; , ; 

9816.61 10184.02 300 75009 - 84825 }lh - liz BrI? TE63 
9824.86 10175.47 20 81672 - 91497 2,lIz ,- 3¥2 Br I TE63 
9825:56 10174.75 12 81842 - 91667 ';1 liz :' 1 liz Br I ," TE63 
9859.15 10140.08 3000 66883 - 76743 lIz- 1 liz Br I TE63 
9866.04 10133.00 5 81672 - 91538 21h - 3l1z BrL TE63 
9870.14 10128.79 4 81672 - 91542 

2Vz __ 
2l1z Br I TE63 

9879.51 10119.19 3 80026 - 89905 lIz- liz Br f TE63 
9884.83 10113.74 2 81672 - 91557 2Vz - 2l1z Bn TE63 
9890.58 10107.86 150 75908 - 85799 1Vz - liz Brl? TE63 
9890:83 10107.60 100 75908 - 85799 lVz- liz B,r I? TE63 
9895.51 10102.82 12 68970 - 78865 lIz- Vz Br I TE63 
9909.75 10088.31 10 " 7%30- 89540 IJh - IVz BrI TE63 : 
9910.11 10087.94 1 84077- 93987 IVz- lVz BCI TE63 

" 

9912.03 10085.99 35 75908 - 85820 IVz - 2Vz Bn TE63 
9918.16 loQ79.75 10 79630 - 89548 IVz- 2l1z Br I TE63 
9935.97 10061.68 ' 25 75,009 - 84945 IVz - 2Vz Bn? TE63 
9936.12 10061.53 25 75,009 - 84945 lllz - 2l1z Bn? TE63 
9940:73 10056.87' 15 84077 - 94018 IVz - 2l1z ,Br I TE63 
9951.77 10045.71 3 HB 82236 - 92187 2Vz - Brl TE63 
9972.10 10025.23 4H 82236 - 92208 2l1z - 3Vz BrI " TE63 
9995.30 10001.96 10 81672 ,.. 91667 2Vz - lVz BrI TE63 

Br References 

TE63 Tech, J. 1., J. Res. Nat. Bur. Stds. 67 A, 505-554(1963). HU72 Humphreys, C. J., and Paul, E., Jr., J. Opt. Soc. Amer. 62, 
Source: Electrodeless discharge tube (2.45 GHz) 
Instrument: Wadsworth spectrograph 
Detector: Photographic 

HU71 Humphreys, C. J., Paul, E., Jr., and Minnhagen,L.,]. Opt. 
Soc. Amer. 6~':llO-1l4 (1971). 

Source: Electrodeless discharge tube (2.45 GHz) 
Instrument: 1 m Littrow' spectrometer 
Detector: PbS cooled with liquid nitrogen 
Uncertainty in "': Not given ' 

432-439 (1972). 
Source: Electrodeless discharge tube (2.45 MHz) 

,Instrument: 1 m Littro\" ,spectrometer 
Detector: PbS cooled with liquid nitrogen 
Uncertainty in cr: Not given-observed wavenumbers cal. 

culated from established energy levels 
(see :TE63) 

J.PhYI. Cham. Raf. Data, Val. 7, No.1, 1978 
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100 MICHAEL OUTRED 

Calcium 

Ca, Z = 20 

Ca 1 Normal state of valence electrons 4s2 150 I.P. = 49306 cm-1 

Ca II Normal state of valence electrons 4s 251{2 loP. = 95752 cm-1 

Ca 

Intensity 
CT A flCT and Energy levels J Spectrum Reference 

(em-i) (A) (cm-, character (em-i) 
1----

44I3.100 22653.63 15 37757 - 42170 3 - 3 Ca I RI68 
4413.567 22651.23 30 37757 - 42171 3 - 4 Cal RI68 
4418.353 22626.69 15 37751 - 42170 2 - 2 Cal RI68 
4418.698 22624.93 25 37751 - 42170 2 - 3 Cal RI68 
4422.021 22607.93 20 37748 - 42170 1 - 2 Ca I RI68 
5008.186 19961.86 18 31539 - 36547 1 - 0 Cal RI68 
5015.262 19933.70 24 31539 - 36554 1 - I Cal RJ68 
5019.418 19917.19 23 15315 - 20335 2 - 1 Cal RI68 
5033.309 19862.22 34 15315 - 20349 2 - 2 Cal RI68 
5035.623 19853.10 35 31539 - 36575 1 - 2 Cal RI68 
5045.300 19815.02 19 37298 - 42343 2 - 3 Cal RI68 
5055.051 19776.79 50 15315 - 20371 2 3 Cal RI68 
5125.303 19505.72 17 15210 - 2033& 1 1 Cal RI68 
5139.195 19452.99 49 1521() - 20349 1 - 2 Cal RI68 
5177.466 19309.20 48 15157 - 20335 0 - 1 Ca 1 RI68 
5230.008 19115.2] 17 38259 - 43489 3 - 3 Ca 1 RI68 
5248.975 19046.14 30 38259 - 43508 3 - 4 Cal RI68 
5255.696 19021. 78 17 38219 43474 2 2 Ca I RI68 
5270.004 18970.14 24 38219 - 43489 2 3 Ca I RI68 
5282.444 18925.47 20 38192 - 43474 I - 2 Ca I RI68 
6169.604 16204.07 16 36575 42744 2 - 2 Ca I 

1 

RI68 
6172.280 16197.04 21 36575 - 42747 2 - 3 Ca I RI68 
6187.440 16157.36 22 36731 - 42919 1 - 2 Cal 

! 
RI68 

6188.243 16155.26 16 36554 - 42743 1 - 1 Ca I RI68 
6189.964 16150.77 20 36554 - 42744 1 - 2 Ca I RI68 
6195.298 16136.87 17 36547 - 42743 0 - 1 Cal RI68 
7592.219 13167.78 18 35896 - 43489 4 3 Ca I RI68 
7611.195 13134.95 24 35896 - 43508 4 - 4 Cal RI68 
7639.409 13086.44 21 35835 - 43474 2 - 2 Ca I RI68 
7653.79 1306UH B 35835 - 131B9 2 3 COl HU51 
7656.123 13057.87 17 35818 43474 3 2 Cal RI68 
7670.399 13033.57 30 35818 43489 3 - 3 Cal RI68 
7689.362 13001.42 18 35818 43508 3 4 Cal RI68 
7744.355 12909.10 25 35730 - 43474 2 - 2 Ca I RlnR 
7758.7] 12885.21 15 35730 43489 2 - 3 Cal HU51 
7793.911 12827.02 18 31539 - 39333 1 0 Cal RI68 
7795.833 12823.86 24 31539 39335 1 1 Cal RI68 
7800.588 12816.04 25 31539 39340 1 - 2 Ca I RI68 
8361.749 11955.95 17 33317 - 41679 0 - 1 Cal RI68 
8366.11 11949.72 0.01 1 L 52166 - 60533 1,7- 1,7 Ca II ED56 
8444.36 11838.99 0.01 2L 52166 - 60611 lf2 - 1lf2 Ca II ED56 
9155.495 10919.411 12 35896 - 45052 4 - 3 Ca I RI68 
9163.559 10909.802 11 36575 45738 2 1 Cal RI68 
918].62 10888.35 10 37298 46479 2 1 Cal R168 
9183.920 10885.615 10 36554 45738 1 1 Cal RI68 
9188.769 10879.871 14 39335 - 48524 1 0 Cal RI68 
9197.540 10869.496 14 3934{) 40537 2 1 Ca 1 RI68 
9202.304 10863.868 13 39335 - 48537 1 1 Cal RI68 
9204.244 10861.578 13 39333 - 48537 0 - 1 Cal RI68 
9216.806 10846.775 10 38259 47475 3 3 Cal RI68 
q22:-\4.~Q lOR~R.974 n ?9:j4{J 4R~63 '2 '2 Ca I RJ6R 

9228.204 10833.378 11 39335 - 48563 1 - 2 Cal Rl68 
9231. 70 10829.275 11 35818 - 45050 3 - 2 Ca I RI68 
9318.57 10728.322 10 35730 - 45049 2 - 1 Cal RI68 
9506.59 10516.14 10 38259 - 47765 3 - 3 Ca I RI68 
9664.967 10343.812 20 23652 - 33317 1 - 0 Cal RI68 

J. PhYI. Chem. Ref. Data, VQI. 7, No.1, 1978 



ATOMIC SPECTRALUNES 101 

Ca-Continued 

Intensity 
cr A Il.cr and Energy levels J Spectrum Reference 

(cm-I) (A) (cm-I) character (cm- 1) 

9726.73 10278.14 10 36575 - 46301 2 - 1 Cal RI68 
9728.530 10276.229 10 36575 - 46303 2 - 2 Cal RI68 
9730.934 10273.690 12 36575 - 46306 2 - 3 Cal RI68 
9747.224· 10256.520 10 36554 - 46301 1 - 1 Cal RI68 
9748.890 10254.767 11 36554 - 46303 1 - 2 Cal RI68 
9754.280 10249.101 10 36547 - 46301 0 - 1 Ca J RJ68 
9779.14 10223.04 0.01 lOL 74521 - 84300 I¥.! - ¥.! Ca II RI68 

Co References 

HU51 Humphreys, C. J., J. Res. Nat. Bur. Stds. 47, 262-268 (1951). 
Source; D.C. arc 

Instrument: 1 m Littrow spectrometer 
Detector: PbS 
Uncertainty in 0": Not given 

ED56 EdlCn, B., and Risberg, P., Ark. Fys. 10,553-566 (1956). 
Source: Hollow cathode 
Instrument: 
Detector: 

6 m Wadsworth spectrograph 
Photo~raphic 

RI68 Risberg, G., Ark. Fys. 37, 231-249 (1968). 
Source: Hollow cathode 

Instrument: a) 1 m Pfund spectrometer for wavelengths 
above 11500 A 

b) 6 m Wadsworth spectrograph for wave
lengths below 11500 A 

Detector: a) PbS cooled with liquid nitrogen 
b) Photographic 

Uncertamty in 0": Average deviation between observed and 
calculated wavenumbers is 0.016 cm-1 

J. Phys. Chem. Ref. Data, Vol. 7, No.1, 1978 
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Carbon 

C, Z = 6 

C J Normal state of valence electrons 2s22p 2 3po I.P. = 90820 cm- 1 

C II Normal state of valence electrons 2s22p 2po1/2 J.P. = 196665 cm-1 

c 

. Intensity 
CT A aCT and Energy levels J Spectrum Reference 

(em-I) (A) (em-l) character (em-I) 

3868.58 25842.20 0.02 1 71385 - 75253 2 - 1 CI 1065 
3869.86 25833.66 0.02 1 71385 - 75255 2 - 2 CI 1065 
3889.08 25706.03 0.02 1 71364 - 75253 1 - ] C 1 1065 
3890.36 25697.56 0.02 ] 71364 - 75255 1 - 2 C 1 1065 
4364.37 22906.56 0.02 7 73975 - 78340 0 - 1 CI 1065 
4694.60 2]295.27 0.02 1 79318 - 840]3 I - 2 CI 1065 
4702.41 [212590 8'l 0.02 8B 79310 - 84013 2 - CI 1065 
4713.13 21211.55 0.02 2 79323 - 84036 0 - 1 C I J065 
4717.61 21191.41 0.02 4B 79318 - 84036 1 - Cl j065 
4755.37 21023.13 0.02 8 73975 - 78731 0 - 1 CI J065 
5069.10 19721.99 0.02 23 72610 - 77679 1 - 2 C I J065 
5282.14 18926.54 0.02 3 78731 - 840)3 1 - 2 C I J065 
5305.16 18844.42 0.02 2B 78731 - 84036 1 - C I 1065 
5456.83 18320.67 0.02 8B 78529- 83986 3 - C 1 1065 
5486.64 18221.12 0.02 8 78529 - 84016 3 - 4 CI J065 
5511.24 18139.80 0.02 13 69744 - 75255 3 - 2 CI J065 
5543.30 18034.86 0.02 5 69710 - 75253 2 - I C 1 J065 
5544.65 18030.47 0.02 2 69710 - 75255 2 - 2 CI J065 
5564.51 17966.12 0.02 2 69689 - 75253 I - 1 CI J065 
5566.64 17959.24 0.02 3 69689 - 75256 I - 0 Cl J065 
5579.34 17918.38 0.02 4 75255 - 80834 2 - 3 CI J065 
5608.15 17826.33 0.02 4B 783/8 - 83926 3 - CI J065 
5612.02 17814.03 0.02 3B 78307 83919 2 C 1 I J065 
5626.26 17768.94 0.02 3 78293 83919 1 2 CI J065 
5668.23 17637.38 0.02 3B 78318 - 83986 3 CI J065 
5710.99 17505.64 0.02 3B 78215 - B.3926 3 - C I J065 
5727.13 ]7455.97 0.02 2 78199 83926 2 - 3 C) J065 
5729.56 17448.60 0.02 II 72610 78340 2 - 1 CI J065 
5765.92 17338.56 0.02 10 B 78249 84015 4 CI J065 
5770.93 17323.51 0.02 2B 78215 83986 3 CI J065 
5787. ]4 17274.99 0.02 3 78199 - 83986 2 - 3 CI J065 
5800.74 17234.48 0.02 2 78215 84016 3 - 4 CI J065 
59]8.92 16890.38 0.02 50 72610 78529 2 - 3 CI 

I, 

J065 
6239.86 16021.64 0.02 3B 77679 - 83919 2 CI J065 
6246.42 16004.81 0.02 2 77679 - 83926 2 - 3 CI J065 
6762.69 14782.98 0.02 4 71385 - 78148 2 - 2 C I 

I 

J065 
6830.12 14637.03 0.02 2 71385 - 78215 i 2 - 3 C I J065 
6874.52 14542.50 0.02 179 61981 - 68856 I 1 - 1 C 1 J065 
()922.24 14442.24 0.02 13 71385 78307 I Z - Z CI J065 
6928.58 14429.03 0.02 12 71364 - 78293 

I 

1 - 1 CI 1065 
6932.86 14420.12 0.02 61 7]385 - 78318 2 - 3 CI J065 
6940.98 14403.25 0.02 16 71352 - 78293 0 - 1 CI 3065 
6942.72 14399.65 0.02 38 71364 78307 1 - 2 CI J065 
7262.67 13765.29 0.02 I 64089 71352 1 - 0 C, J065 
7273.95 13743.93 0.02 3 64090 - 71364 2 1 C I J065 
7275.05 13741.86 0.02 ] 64089 - 71364 1 1 C 1 J065 
7~Q4 30 L~70::' 41 009. 1 64090 71385 2 - 2 C, J065 
7298.44 13697.81 0.02 6 64086 - 71385 3 2 C I J065 
7361.03 13581.35 0.02 5 70743 78104 1 - 0 C I J065 
7372.80 13559.66 0.02 12 70743 78116 1 1 C 1 J065 
7404.14 13502.27 0.02 20 70743 78148 1 2 CI J065 
7925.47 12614.10 0.02 26 71385 - 79310 2 - 2 CI J065 
7933.40 12601.48 0.02 8 71385 - 79318 2 - 1 C I J065 
7945.95 12581.59 0.02 6 7]364 - 79310 1 2 C 1 J065 
7953.88 12569.04 0.02 5 71364 79318 1 - 1 

l 
CI J065 

7958.26 12562.12 0.02 6 71364 - IYJ23 1 - 0 CI JU65 

J. Phys. Chem. Ref. Data, Vol. 7, No.1, 1978 
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C-Continued. 

Intensity 
CT A I1CT and Energy levels J Spectrum Reference 

(cm-~ (A.) (cm-~ character (em-I) 

7966.28 12549.48 0.02 5 71352 - 79318 0 - 1 C, 1065 
8404.07 11895.75 0.02. 30 69744 - 78148 3 - 2 C, J065 
8406.07 11892.91 0.02 17 69710 - 78116 2 - 1 C, J065 
8415.50 11879.59 0.02 8 69689 - 78104 I - 0 C, J065 
8427.27 11862.99 0.02 5 69689 - 78116 1 - 1 C, J065 
8437.42 11848.73 0.02 6 69710 - 78148 2 - 2 C, J065 
8471.48 11801.08 0.02 7 69744 - 78215 3 - 3 C, J065 
8488.41 11777.54 0.02 11 69710 - 78199 2 - 2 C, J065 
8504.86 11754.76 0.02 114 69710 - 78215 2 - 3 CI J065 
8505.91 11753.32 0.02 142 69744 - 78249 3 - 4 CI J065 
8509.60 11748.22 0.02 82 69689 - 78199 ] - 2 C, J065 
8563.60 11674.14 0.02 7 69744 - 78307 3 - 2 C, J065 
8566.91 11669.63 0.02 24 70743 79310 1 - 2 C 1 J065 
8574.22 11659.68 0.02 47 69744 - 78318 3 - 3 C, J065 
8574.83 11658.85 0.02 13 70743 - 793J8 ] - 1 C, J065 
8579.20 11652.91 0.02 5 70743 - 79323 1 - 0 C 1 J065 
8582.82 11647.99 0.02 5 69710 713293 2 I C, J005 
8596.97 11628.83 0.02 23 69710 78307 2 2 C, J065 
8604.02 11619.29 0.02 12 69689 78293 1 1 C I J065 
8823.49 11330.285 0.02 6L 68856 - 77679 1 - 2 C I J066 
9296.33 10753.985 0.0.2 .2L 60393 6P68{) 2 - I C I J066 
9317.52 10729.533 0.02 6L 60393 69710 2 - 2 C I J066 
9336.84 10707.333 0.02 6L 60352 69689 1 - 1 C I J066 
9350.88 10691.250 0.02 lOL 60393 - 69744 2 3 C 1 j066 
9356.05 10685.345 0.02 6L 60333 69689 0 1 C I J066 
9358.03 110683.082 0.02 sL 60352 - 69710 1 - 2 C r J066 
9483.96 10541.226 0.02 4L 68856 - 78340 1 - 1 Cr J066 
9874.94 10123.871 0.02 6L 68856 - 78731 1 - 1 C r J066 

C References 

1065 Johansson, 1., and Litzen, D., Ark. Fys. 29, 175-179 (1965). J066 Johansson, 1., Ark. Fys. 31,201-235 (1966). 
Source: Condensed hollow cathode 
Instrument: 1 m Pfund spectrometer 
Detector: PbS 

Source: Condensed hollow cathode 
Instrument: 5.5 m Czerny-Turner spectrograph 
Detector: Photographic 

Additional References 

Minnhagen, 1., Ark. Fys. 7, 413 (1954). 
Minnhagen, 1., Ark. Fys. 14, 481, (1959). 

J. Phys. Chem. Ref. Data, Vol. 7, No.1, 1976 
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Cerium 

Ce, Z = 58 

Ce I Normal state of valence electrons 4f5d6s2 IGO 4 J.P. = 44100 cm-1 

Ce II Normal state of valence electrons 4f5d24Ho7/2 I.P. = 87500 cm-1 

Ce III Normal state ofbalence electrons 4p 3H4 I.P. = 162906 cm- 1 

Ce 

Intensity 
CT A aCT and Energy levels J Spectrum Reference 

(em-I) (A) (em-, character (em-I) 

3882.110 25752.160 3 12641 - 16523 2 - 1 Ce III L172 
4459.366 22410.590 0.01 5 11612 16072 1 0 Cc III LI72 

4583.400 21811.91 3L 11061 - 15644 7 - 6 Cel VE72 
4652.880 21486.20 3L 13389 - 18042 3 - 4 Cel VE72 
4675.942 21380.230 0.01 12 12641 17317 2 - 2 Ce III LI72 
470040fl 212nRQR ::II. 7059 117fi9 41h filh C-P. II VF:72 
4762.760 20990.50 5L 0 4762 4 4 Cin VE72 
4820.111 20740.75 4L 6638 11458 41f2 51f2 Ce II VE72 
4832.954 20685.630 0.01 30 1528 - 6361 5 5 Ce III LI72 
4846.201 20629.09 3L 13519 - 18365 5 - 5 Ce I VE72 
4876.770 20499.78 3L 5437 - 10314 31f2 - 4V2 Ce II? VE72 
4876.770 20499.78 3L 13815 - 18692 4 - 4. Ce I? VE72 
4876.770 20499.78 3L 13044 - 17921 4 - 3 Ce I? VE72 
4918.680 20325.11 3L 13124 - 18042 5 - 4 Ce I VE72 
4937.390 20248.09 3L 7011 - 11949 4lh - 31f2 Ce II? VE72 
4937.390 20248.09 3L 12454 - 17391 2 - 1 Cel? VE72 
4937.390 20248.09 3L 9709 - 14646 2 - 2 Cel? VE72 
4946.507 20210.770 4 ]]577 - 16523 0 - 1 Ce III LI72 
4959.500 20157.82 5L 1279 - 6238 4 - 5 Ce I VE72 
4987.120 20046.18 5L 5716 - 10703 3V2 - 41f2 Ce II? VEn 
4987.120 20046.18 5L 14027 - 19014 4 - 4 Cel? VE72 
4988.349 20041.24 3 L 4737 - 9725 2V2 - 3V2 Ce II VE72 
5050.550 19794.42 4L 4266 - 9316 3V2 - 3V2 Ce II VE72 
5068.440 19724.55 3L 6389 - 11458 4V2 - 5V2 Ce II? VE72 
5068.440 19724.55 3L 8055 - 13124 6 - 5 Ce I? VE72 
5089.501 19642.93 3L Ce VE72 
5103.119 19590.5] 3L 3793 - 8896 61f2 - 5V~ Ce II VE72 
5113.]89 19551.93 5L 8400 - ]3513 5 - 4 Cel VE72 
5120.456 19524.180 0.01 . 55 5006 - 10126 "4 - 3 Ce III LI72 
5121.251 19521.15 5L 6638 - 11759 41f2 - 51f2 Ce II VE72 
5127.239 19498.35 4L 13283 - 18411 3 - 4 Cel? VE72 
5127.239 19498.35 4L 13605 - 18732 6 - 5 Cel? VE72 
5127.295 19498.140 0.01 20 0- 5127 4 - 4 Ce III LI72 
5135.722 19466.140 0.01 26 4764 - 9900 3 - 2 Ce III LI72 
5137.901 19457.89 4L 1873 - 70 II 3¥2 4lh Ce II VE72 
:;'14{.J:l~ 1~4:l:l.:l') 6L 4':110 - lOU:J1:! 5lf2 - 6lf2 Ce II Vt:72 
5159.308 19377.150 0.01 27 3762 8922 2 1 Ce III LI72 
5183.029 19288.47 3L 15917 21100 7 - 6 Ce I VE72 
5189.979 19262.64 3L 12425 - 17615 4 - 4 Ce I VE72 
5214.500 19172.06 3L 4511 - 9725 21~ - 3lt2 Ce II? YE72 
5214.500 19172.06 3L 8235 - ]3450 2 - 3 Cel? VE72 
5222.882 19141.290 0.01 38 3127 - 8349 6 - 6 Ce HI LI72 
5229.691 19116.37 3L Ce VE72 
5302.891 18852.49 3L 3593 - 8896 4V2 - 5V2 Ce II VE72 
5323.629 18779.05 5L 12960 - ]8284 6 - 5 Ce I VE72 
5335.491 18737.30 3L Ce VE72 
5353.050 18675.84 3L Ce VE72 
5361.792 18645.390 3 4764 - 10126 3 - 3 Ce III LI72 
5373.100 18606. IS 5L 14609 - 19982 7 - 6 Cel? VE72 
5373.100 18606.15 5L 13569 - 18943 4 - 5 Cel? VE72 
5373.100 18606.15 5L 13214 - ]8587 1 - 2 Cel? VE72 
5380.714 18579.820 0.01 42 7120 - 12500 4 - 3 Ce III LI72 
5381.299 18577.80 3L 8278 - 13659 5V2 - 41f2 Ce II? VE72 
5381.299 18577.80 3 L 15240 - 20621 4 - 4 Cel? VE72 

J. Phy •• Chem. Ref. Data, Vol. 7, No.1, 1978 
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.Ce-Continued 

Intensity 
0- ). 11.0- and Energy levels J Spectrum Reference 

(cm-l) (A) (cm-, character (cm-l) 

5466.039 18289.79 ' 3L 14064 - 19530 4 - 5 Ce I VE72 

5466.959 18286.71 3L 12425 - 17892 4 - 4 Ce I VE72 
5479.641 . 18244.39 3L 15333 - 20812 8 - 7 Cel? VE72 
5479.641 18244.39 3L 11357 - 16836 5 - 6 Cel? VE72 
S479.641 18244.39 3L 7715 - 13194 5 - 4 Ce I? VE72 

5489.621 18211.22 6L 2641- 8131 31h - 41h Ce II VE72 
5502~370 18169.030 0.01 6 0- 5502 4 - 3 Ce III LI72 

5505.098 18160.02 aL 7522 - 13027 51f2 - 61f2 Ce IJ VE72 
5505.211 18159.65 3L Ce VE72 
5549.950 18013.26 5L 2581 - 8131 41h - 4lh Ce II VE72 
5557.701 17988.14 3L Ce VE72 
5568.039 17954.74 6L 4203 - 9771 61h - 7ih Ce II VE72 
5595.730 17865.89 3L 13194 - 18790 4 - 5 Ce I VE72 
5601.521 17847.42 4L 1410- 7011 41h - 41h Ce II VE72 
5608.534 17825.100 0.01 5 12835 - 18443 2 - 1 Ce III LI72 
5613.861 17808.19 3L 9135 - 14748 3 - 4 Ce I VE72 
5621.739 17783.230 4 1528 - 7150 5 - 4 Ce III LI72 
5636.021 17738.17 3L 10243 - 15879 4 - 5 Ce I VE72 
5636.930 17735.31 3L 8902 - 14539 3 - 3 Ce] VE72 
5638.599 17730.06 4L 6475 - 12114 4 - 4 Ce] VE72 
5649.381 17696.22 3L 12948 - 18598 5 - 6 Ce I VE72 
5663.091 17653.30 3L 1.3572 - 19235 7 - 6 eel VE72 

5666.590 17642.48 3L 13124 - 18790 5 - 5 Ce] VE72 
5671.939 17625.84 3L 7841- 13513 5 - 4 Ce I VE72 
5672.831 17623.07 4L Ce VE72 
5675.858 17613.67 6L 12366 - 18042 5 - 4 Ce] VE72 
5681.971 17594.72 6L 1410 - 7092 41fz - 5lh Ce II VE72 
5690.879 17567.18 3L Ce VE72 
5696.820 17548.86 6L 2581 - 8278 41f2 - 5lh Ce II VE72 
5704.846 17524.170 3 11612 - 17317 1 - 2 Ce III LI72 
5706.500 175]9.09 6L Ce VE72 
5709.939 17508.54 7L 5455 - 11165 71fz - 8lh Cell VE72 
5749.6]8 17387.71 3L Ce VE72 
5771.299 17322.39 5L 12960 - 18732 6 - 5 Cel VE72 
5782.629 17288.45 aL 5675 - 11458 41h - 51,1 Ce 11 VE72 
5790.399 17265.25 3L 5969 - 11759 51h - 51,1 Ce II VE72 
5803.391 17226.60 4L 5651 - 11454 51f.z - 61h Ce II VE72 
5804.601 17223.01 aL 6663- 12467 5 - 5 Ce I VE72 
5813.640 17196.23 3L Ce VE72 

5814.360 17194.10 3L 9830- 15644 6 - 6 Ce I VE72 
5816.708 17187.16 3L 8280 - 14097 21f.z - 31h Ce II? VE72 
5816.708 17187.16 3L 12467 - 18284 5 - 5 Cel? VE72 
5820.748 17175.23 3L 15021 - 20842 7 - 6 Ce 11 VE72 
5820.748 17175.23 3L 9787- 15607 3 - 2 Cel? VE72 
5843.151 17109.38 4L 13219 - 19062 6 - 5 Ce I VE72 
5844.090 17106.63 4L 12297 - 18141 5 - 4 Ce I VE72 
5852.949 17080.74 3L 2595 - 8448 IIh - 2lh Ce II VE72 
5854.069 17077.47 5L 5455 - 11309 71f.z - 7112 Ce II ,·VE72 

5854.241 17076.97 4L 4459 - 10314 3;7 - 41f.z Ce II? VE72 
5854.241 17076.97 4L 4203 - 10058 61h - 61h Ce II? VE72 
5860.449 17058.88 7L 2563 - 8423 51f.z - 61f.z Ce II VE72 
5864.498 17047.10 3L 12297 - 18162 5 - 4 Ce I VE72 
589Q.230 16972.63 3L ' Ce VE72 
5893.709 16962.61 3L 7890- 13784 4 - 5 Cel VE72 
5925.400 16871.89 5L 13605 - 19530 6 - 5 Ce I VE72 
5928.499 16863.07 5L Ce VE72 
5953.498 16792.26 3L 3363 - 9316 21f.z - 3lh Ce II VE72 
5956.709 16783.21 3L 10243 - 16200 4 - 3 Cel VE72 

5978.330 16722.51 7L 3793 - 9771 61h - 7lh Ce II VE72 
5979.861 16718.23 4L 10243 - 16223 4 - 5 CCI VE72 

6017.061 16614.87 3L 2879 - 8896 51f.z - 51f.z Ce II VE72 

6024.200 16595.18 7L 987 - 70il 41h - 4lh Ce 11 VE72 
6042.369 16545.28 3L 13939- 19982 6 - 6 Cel VE72 
6104.651 16376.48 7L 987 - 7092 4lh -

~\l1 Ce il VE72 

6107.642 16368.46 3L 12114 - 18221 4 - Ce I VE72 
6123.031 16327.32 4L 4523 - 10646 4lh - 5th Ce II VE72 
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Ce-Continued 
.... - ... 

Intensity 
cr A Acr and En@rgy hw@ls J Spectrum Reference 

(cm-~ (A) (cm-, ch.uacler (em-I) 

6137.739 16299.200 3 3762 - 9900 2 - 2 Ce III Ll72 

6158.601 16233.02 4L Ce VE72 

6192.821 16143.32 3L 2581 - 8774 4% - 4Y2 Ce II VE72 

6194.072 16140.06 3L Ce VE72 

6198.414 16128.750 0.01 87 3127 - 9325 6 - 5 Ce III LI72 

6257.241 15977.12 6L 1873 - 8131 3li2 - 41h Ce 11 VE72 

6263.722 15960.590 0.01 12 6571 - 12835 2 - 2 Ce III LI72 

6264.581 15958.40 6L 3793 - 10058 6Y2 - 61(2 Ce II VE72 

6265.211 15956.790 0·.01 80 0- 6265 4 - 3 Ce III LI72 
fJ<!{8.981 l!)92U:SU 3L 3100- 9379 4 - 4 Cel VEn 

6280.338 15918.36 4L 8366 - 14646 2 - 2 Cel VE72 

6308.388 15847.580 0.01 80 1528 - 7836 5 - 4 Ce III LI72 

6310.021 15843.48 3L 12366 - 18676 5 - 4 Cel VE72 
63]4.540 15832.14 5L Ce VE72 
6315.462 15829.83 6L 2581 - 8896 41(2 - 51(2 Ce n? VE72 
6315.462 15829.83 6L 13194 - 19510 4 - 4 Cel? VE72 
6322.759 15811.56 3L 12467 - 18790 5- 5 Ce I VE72 
6333.498 15784.75 7L 2563 - 8896 5Yz - 5V2 Ce II VE72 
6365.351 15705.76 3L 12366 - 18732 5 - 5 Cel VE72 
6386.329 15654.17 4L 13124 - 19510 5 - 4 Cel VE72 
6391.110 15642.46 5L Ce VE72 
6473.129 15444.26 3L 7202 - ]3675 2V2 - 2% Ce 11 VE72 
1)479.321 15429.50 4L Ce VE72 

6509.511 15357.94- 3L 10035 - 16545 51(2 - 5% . Ce II VE72 
6514.46] 15346.27 3L 2382 - 8896 41fz - 51fz ! Ce II VE72 
6543.721 15277.65 5L 4910 - 11454 51fz -

:1fz I Ce n? VE72 
6543.721 15277.65 5L 13519 - 20063 5 - Cel? VE72 
6569.439 15217.84 4L 12960 - 19530 6 - 5 Cel VE72 
6574.689 15205.69 3L 1873 - 8448 3Y2 - 2lh Ce II VE72 
6577.548 15199.08 3L 8762 - 15339 4 - 5 Cel VE72 
6623.170 15094.390 4 9900- 16523 2 - I Ce III LI72 
6689.619 14944.45 4L Ce VE72 
6694.910 14932.64 3L Ce VE72 
6720.861 14874.98 5L 1410 - 8131 41(2 - 4V2 Ce 11 VEn 
6749.051 14812.85 3L 5616 - 12365 4Y2 - 4Y2 Ce II VE72 
0827.979 14641.02 3L (i3~9 - 13211 41t2 - 3ltz i Ce II YEn 

6867.698 14556.94 6L 1410 - 8278 4lh - 51(2 ( Ce II VE72 
6934.610 14416.48 3L 2382 - 9316 41/2 - 3V2 Ce II VE72 
6999.030 14283.79 3L Ce VE72 
7011. 758 14257.86 7L 0- 7011 3V2 - 4Y2 Ce II VE72 
7052.159 14176.18 5L 3593 - 10646 4Y2 - 5V2 Ce II VE72 
7052.159 14176.18 5L 8509 - 15561 4 - 5 Ce I VE72 
7056.937 14166.58 4L 8587 - 15644 7 - 6 Ce I VEn 
7064.338 14151. 74 4L 8307 - 15371 3 - 4 

\ 

Cel VE72 
7080.012 14120.41 3L 12600 - 19680 3 - 4 Cel? VE72 
7080.012 14120.41 3L 7715 - 14795 5 - 5 ! Cel? VE72 
7102.859 14074.99 3L 7522 - ]4625 5¥2 - 5¥2 Ce II VE72 
7106.211 14068.35 4L Ce VEn 
7143.538 13994.84 4L 9~7 - 8131 41t2 - 4't2 Ce II? VEn 

7143.538 13994.84 4L 12366 - 19510 5 - 4 Ce I? VEn 
7150.032 13982.130 4 8922 - 16072 1 - 0 Ce LI72 
7150.032 13982.130 4 0- 7150 4 - 4 Ce LI72 
7153.418 13975.5] 4L 7233 - 14387 51;2 - 4¥2 Ce II VE72 
7178.551 13926.58 3L 2879 - 10058 5li2 - 6Y2 Ce II? VEn 

7178.551 13926.58 3L 8902 - 16080 3 - 2 Cel? VE72 
7]90.951 13902.570 0.01 6 10126 - 17317 3 - 2 Ce III LI72 

7254.379 13781.01 4L 4203 - 11458 6V2 - 5¥2 ! Ce II VE72 
7290.447 13712.83 4L 987 8278 4lh - 5'12 ' Ce J] VE72 

7317.250 13662.60 3L 5674 - 12992 1 - 2 Ce I VE72 
7337.90] 13624.15 3L 5118 12456 21fz 31fz Ce II VE72 

740l.670 13506.77 4L 5716 - 13117 3% - 4¥2 Ce II VE72 
7417.137 1;1478.610 3 9900 - 17317 2 - 2 Ce III LI72 

7419.402 13474.49 3L 8402 - 15822 3¥2 - 31(2 Ce II VE72 

7421.578 13470.54 3L 5283 - 12704 ¥2 - I¥2 Ce II VE72 

7422.608 13468.67 3L Ce VE72 

7430.669 13454.06 3L Ce VE72 

J. Phys. Chem. Ref. Data, Vol. 7, NO.1, 1978 



ATOMIC·· SPECTRAL LINES 107 

Ce-Continued 

Intensity 
u A l1u and Energy levels J Spectrum Reference 

(em-I) (A.) (em-I) character (em-I) 

7434.448 13447.22 6L 2879 - 10314 5 - 4 Ce II VE72 

7471.882 13379.85 --- 3L 5964- 13436 311.2 - 2¥2 Ce II VE72 

7478.998 13367.12 3L 8587 - 16066 7 - 6 Cel VE72 
7482.491 13360.88 5L Ce VE72 
74H5_791 1::\354.99 3L 5904 - 13389 2 - 3 Ce 1 VE72 
7486.379 13353.94 6L 1410- 8896 4112 - 5112 Ce II VE72 
7494.950 13338.67 4L 2563 - 10058 511.2 - 6112 Ce II VE72 

7507.129 13317.03 3L Ce VE72 
7516.289 13300.80 6L 3793 - 11309 6112 - 7lh Ce II VE72 
7525.347 13284.79 3L 7715 - 15240 5 - 4 Ce I VE72 
7528.028 13280.06 3L 13572 -:- 21100 7 - 6 Ce I VE72 
7532.111 13272.86 3L 6517 - 14049 2¥z - 1112 Ce II? VE72 
7532.111 I 13272.86 3L 11874 - 19406 3 - 3 Cel? VE72 
7542.141 i 13255.21 4L 10243 - 17785 4 - 3 Ce I VE72 
7543.188 ' 13253.37 5L 1663 - 9206 3 - 3 Ce I VE72 
7544.332 13251.36 3L 8400- 15945 5 - 4 Ce I VE72 
7566.389 13212.73 4L 7059 - 14625 4'12 - 5lh Ce II VE72 
7576.659 13194.82 3L 4165 - '11742 4'12 - 5lh Ce II VE72 
7584.419 13181.32 3L 5942- 13527 3¥2 - 4112 Ce II VE72 
7589.371 13172.72 3L 8055 - 15644 6 - 6 Ce I VE72 
7601.654 13151.440 4 8922 - 16523 1 - 1 Ce III LI72 
7620_599 13119_74 3L 10673 - 19204 6 - 6 Ce I VE72 

7622.057 13116.23 3L 7341 - 14963 5112 - 5112 Ce II VE72 
7630.761 13101.27 3L Ce VE72 
7637.990 13088.87 6L 6638 - 14276 4112 - 5lh Ce II VE72 
7643.339 13079.71 3L 1410- 9053 4'12 - 3112 Ce II VE72 
7661.028 13049.51 3L 3793 - 11454 6'12 - 6'12 Ce 11? VE72 
766L028 13049.51 3L 11796 - 19457 4 - 3 Cel? VE72 
7664.681 13043.29 3L 3793 - 11458 6¥2 - 5'12 Ce II VE72 
7665.692 13041.57 3L 7061 - 14727 ¥2 - 1¥2 Ce II VE72 
7680.468 13016.48 5L 5437 - 13117 3112 - 41,2 Ce II VE72 
7700.048 12983.38 3L 7696 - 15396 6 - 6 Ce I VE72 
77()}.430 12981.05 3L 10274 - 17976 3112 - 2112 Ce II VE72 
7707.718 12970.46 4L 6389 - 14097 4112 - 3¥2 Ce II VE72 
7716.029 12956.49 3L 1663 - 9379 3 - 4 Ce I VE72 
7719.360 . 12950.90 6L 4737 - 12456 2¥2 - 3112 Ce II? VE72 
7719.360 112950090 6L 7841 - 15561 5 - 5 Cel? VE72 
7727.218 12937.73 3L Ce VE72 
7749.722 12900.16 3L 8402 - 16152 3th -- 3% Ce II VE72 
7752.697 12895.21 3L 13572 - 21324 7 - 6 Cel VE72 
7758.990 ! 12884.75 6L 7522 - 15281 5¥2 - 6¥2 Ce II "E72 
7779.470 11285Oo B3 3L 10924 - 18704 4112 - 5112 . Ce II VE72 
7781.650 12847.23 ·3 L 

2112 \ 
Ce VE72 

7783.438 12844.28 3L 7746 - 15529 2112 - Ce II VE72 
7783.601 12844.01 3L 4165 - 11949 4112 - 3¥2 Ce II VE72 
7786.529 12839.18 31 987 - 8774 4¥2 - 4112 Ce II VE72 
7787.227 12838.03 3L 9333 - 17120 6 - 5 Ce I VE72 
7797.191 12821.620 0.01 12 1528 - 9325 5 - 5 Ce III LI72 
7807.460 12804.76 3L 9135 - 16942 3 - 4 Ce I VE72 
7811.077 12798.83 6L 5716 - 13527 31,2 - 4'12 Ce II VE72 
7830.797 12766.60 5L 5437- 13268 3¥z - 2112 Ce II VE72 
7836.712 12756.960 0.01 15 0- 7836 4 - 4 Ce III LI72 
7845.189 12743.18 3L 8991 - 16836 5 - 6 Cel VE72 
7850.789 12734.09 3L Ce VE72 
7851.788 12732.47 4L 1873 - 9725 3¥z - 3¥2 Ce II VE72 
7856.533 12724.78 3L 13297 - 21153 5 - 5 Cel? VE72 
7856.533 12724.78 -3 L 10901 - 18758 2 - 3 Ce I? VE72 
7877.767 12690.48 3L 8991 - 16869 5 - 4 Cel VE72 
7880.972 12685.32 3L 11061 - 18942 7 - 7 Cel VE72 
7886.368 12676.64- 1-L 6389 - 14276 1-V2 - 5V2 Ce II VE72 

7897.501 12658.77 4L 7780 - 15677 6 - 7 Cel VE72 
7906.633 12644.15 3L 1410 - 9316 41Jz - 3¥2 Ce II VE72 
7907.627 12642.56 3L 8101 - 16008 2 - 3 Cel VE72 
7908.253 12641.56 3L 13089 - 20998 3 - 4 Cel? VE72 
7908.253 12641.56 3L 9200 - 17108 2 - 2 eel? VE72 
7909.141 12640.14 5L 987 - 8896 4112 - 5112 Ce II VE72 
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Ce-Continued 

Intensity 
u X flu and Energy levels J Spectrum Reference 

(em-, (A.) (em-, character (em-, 

7912.008 12635.56 3L 11545 - 19457 4 - 3 Cel? VE72 

7912.008 12635.56 aL 11030 - 18942 6 - 7 Cel? VE72 

7928.491 12609.29 aL 8088 - 16017 2 - 3 Ce I VE72 
7945.549 12582.22 4L 4511 - 12456 2lh - 3lh Ce II VE72 
7948.777 12577.11 aL 7696 - 15644 6 - 6 Cel VE72 
7975.932 12534.29 3L Ce VE72 
7976.581 12533.27 3L 8175- 16152 2lh - 3lh Ce u? VE72 
7976.581 12533.27 3L 11271 - 19247 4 - 3 Cel? VE72 
7980.657 12526.87 3L Ce VE72 
7987.390 12516.31 3L Ce VE72 
7988.430 12514.68 3L Ce VEn 
8006.747 12486.05 6L 228 - 8235 2 - 2 Ce I VE72 
8048.012 12422.03 5L 7233 - 15281 5lh - 6th Ce II VE72 
8049.690 12419.44 4L 3312 - 11361 4 - 4 Ce I VE72 
8061.107 12401.85 3L 9709 - 17770 2 - 2 Ce I VE72 
8063.689 12397.88 3L 6475 - 14539 4 - 3 Cel VE72 
8071.039 12386.59 3L 7522 - 15593 5lh - 6th Ce II VE72 
8075.922 12379.10 4L 7746 - 15822 2¥z - 3th Ce II VE72 
8089.868 12357.76 6L 5437 - 13527 3th - 4th Ce 11 VE72 
8099.719 12342.73 5L 1279 - 9379 4 - 4 Cel VE72 
8] 11.397 12324.96 5L 8587 - 16699 7 - 6 Ce I VE72 
8131.209 12294.93 6L 0- 8131 3th - 4Y2 Ce II VE72 
8132.089 12293.60 4L 11796 -: 19928 4 - 3 Cel? VE72 
8132.089 12293.60 4L 6663 - 14795 5 - 5 Cel? VE72 
8134.047 12290.64 6L 4322 - 12456 2th - 3lh Ce 11 VE72 
8168.120 12239.37 3L 8055 - 16223 6 - 5 Ce I VE72 
8]73.743 12230.95 3L 7061 - 15235 lh- Ph Ce II VE72 
8176.792 12226.39 6L 7341 - 15517 5lh - 6lh Ce II VE72 
8183.599 12216.22 5L 7696 - 15879 6 - 5 Ce 1 VE72 
8185.750 12213.01 3u 2634 - 10820 2th - 2lh Ce II VE72 
8193.377 12201.64 3L 4511- 12704 21fl- Ilh Ce II? VE72 
8193.377 12201.64 3L 4173 12366 4 5 Cel? VE72 
8200.300 12191.34 3L 4165 - 12365 4Jh 411.2 Ce II VE72 
8205.880 12183.05 3L ]3519 - 21725 5 - 5 Cel? VE72 
Sl20!\.AAO 12Ht·~.O:' :.:\L 124'15 - 200:,:\1 4 - !l Ce r? VF.72 

8208.103 12179.75 5L 11742 - 19950 5lh- 611.2 Ce II VE72 
8248.697 12119.8] 3L 8587- 16836 7 - 6 Ce I VE72 
8250.698 12116.87 4L 7278 - 15529 Ilh - 2lh Ce II VE72 
8261. 772 12100.63 3L 3100 11361 4 - 4 Ce I VE72 
8263.882 12097.54 SL 2382 - 10646 4lh - 511.2 Ce 11 VE72 
8273.456 12083.54 3L Ce VE72 
8297.710 12048.22 3L 7278 - 15576 Ilh - 111.2 Ce II VE72 
8303.106 12040.39 3L Ce VE72 
8309.387 12031.29 3L 5942- 14252 3Y2 - 3th Ce II? VE72 
8309.387 12031.29 3L 5572 - 13881 4 - 5 Cel? VE72 
8309.387 12031.29 3L 6337 - 14646 3 - 2 Cel? VE72 
8320.237 12015.60 5L 7696 - 16016 6 - 5 Ce I VE72 
8321.110 12014.34 3L 2382 10708 4'>1 - 4'>1 C~ 11 YE72 

8329.380 12002.4] 5L Ce VE72 
8336.291 11992.46 3L 7715 - ]6051 5 - 4 Cel VE72 
8364.79]' 11951.60 3L 6234 - 14599 3 - 4 Cel VE72 
8368.213 11946.67 1L 6f)]J - 15291 6'12 - 6'12 Ce 11 VE72 

8381.531 11927.73 5L 5716 14097 3lh 3lh Ce II VE72 
8381.953 11927.13 4L 4322 - ]2704 2lh 1th Ce II VE72 
8393.719 11910.41 3L 3703 12097 3lh 3th Ce II VE72 
8406.268 11l192.63 5L 7746 - 16152 21h 3th Ce 11 VE72 
842l.947 11870.49 aL 5675 - 14097 4lh - 311.2 Ce II VE72 
8422.869 11869.19 3L 8270 - 16693 3 - 4 Ce I VE72 
8430.818 11858.00 4L Ce VE72 
8435.570 11851.32 3L 13629 22064 5 6 eel VE72 
8441.047 11843.63 5L 12720 - 21161 4 - 4 Cel? VE72 
8441.047 11843.63 5L 8695 - 17136 1 - 1 Ce I? VEn 
8448.630 11833.00 6L 0- 8448 3lh - 21h Ce II VE72 
8457.221 11820.98 5L 5819 14276 4lh - 5lh Ce I) VE72 
8461.258 11815.34 4L 3995 - 12456 3Y2 - 3¥2 Ce II Vl!:72 

8493.563 11770.40 3L 5409 - 13902 2 - 3 Ce I VE72 
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Ce-Continued 

Intensity 
CT- A I1CT and Energy levels J Spectrum Reference 

(cm-I) (A) (em-I) character (em-, 

8495.829 11767.26 4L 6638 - 15134 41h - 41h Ce II VE72 

8510.939 11746.37 3L 8789 - 17300 21h - 31h Ce II VE72 
8519.337 . 11734.79 3L 4737 - 13256 21h - IIh Ce II? VE72 
8519.337 11734.79 3L - 9135 - 17654 3 - 3 Cel? VE72 

8527.447 11723.63 3L 7696 - 16223 6 - 5 Cel VE72 
8536.017 11711.86 3L 5716 - 14252 31h - 3¥2 Ce II VE72 
8553.347 11688.13 3L 8762 - 17315 4 - 4 Cel? VE72 

8553.347 11688.13 3L 7696 - 16249 6 - 6 Cel? VE72 
8568.030 11668.10 4L 5819 - 14387 41h - 41h Ce II VE72 
8575.012 11658.60 5L 2879 - 11454 5¥2 - 61h Ce II VE72 
8577.388 11655.37 - 3 L 6663 - 15240 5 - 4 Ce I' VE72 
8579.677 11652.26 3L 8587 - 17167 7 - 7 Ce I VE72 
8556.243 11643.35 4L 4165 12751 41h 51h Cc u? VE72 

8586.243 11643.35 4L 13139 - 21725 2 - 1 Cel? VE72 
8587.932 1164L06 4L 6475 - 15063 4 - 3 Ce I VE72 
8594.902 11631.62 3L 4523- 13117 41h - 41h Ce II VE72 
S6OO.299 11624.32 4L 72'50- 15R.1\C) ~Ih 41,1, Ce II VE72 
8614.699 11604.89 3L 9996 - 18611 3 - 3 Cel? VE72 
8614.699 11604.89 3L 8307- 16921 3 - 3 eel? VE72 

8625.759 11590.01 5L 7233 - 15859 51h - 4lh Cell VE72 
8625.952 11589.75 3L Ce VE72 
8668.277 11533.16 3L 4455 - 13124 6 - 5 Ce I VE72 
8703.853 11486.02 5L 3764 - 12467 5 - 5 Cel VE72 
8719.696 11465.]5 4L 8400 - 17120 5 - 5 Cel VE72 
8727.072 11455.46 5L 5409 - 14136 2 - 3 Ce I VE72 
8742.442 11435.32 3L 5904 - 14646 2 - 2 Ce I VE72 
8744.400 11432.76 4L Ce VE72 
8751.289 11423.76 3L 9135 - 17886 3 - 2 Cel? VE72 
8751.289 11423.76 3L 6836 - 15587 2 - 2 Cel? VE72 
8758.112 11414.86 3L 4459 - 13217 3¥2 - 3¥2 Ce II VE72 
8789.173 11374.52 3L Ce VE72 
8793.750 11368.60 3L 8509 - 17302 4 - 3 Ce I VE72 
8797.310 11364.00 3L 7169 - 15967 3 - 2 Ce I VE72 
8806.997 11351.50 3L 5802 - 14609 7 - 7 Cel? VE72 
8806.997 11351.50 3L 9379 - 18186 4 - 3 Cel? VE72 
8858.368 11285.67 3L 4746 - 13605 6 - 6 Cel VE72 
8879.762 11258.48 3L 2879 - 11759 51h - 5lh Ce II VE72 
8890.aJ 1 11245.26 4L 12793 - 21683 5 - 5 Cel? VE72 
8890.201 11245.26 4L 7696 - 16586 6 - 5 Cel? VE72 
8917.488 1121O.85 4L 3196 - 12114 4 - 4 Cel VE72 
8931.949 11192.70 3L Ce VE72 
8951.607 11168.12 5L 4266 - 13217 31h - 31h Ce II VE72 
8960.400 11157.16 5L 5674 - 14635 1 - 1 Cel VE72 
8980.983 11131.59 3L 9723 - 18704 41h. - 51h. Ce II VE72 
9001.798 11105.85 3L 4266 - 13268 31h. - 21h Ce II VE72 
9013.77 11091.10 ISO 12835 21849 2 3 Ce III SU65 
9013.973 11090.85 4L 3100 - 12114 4 - 4 Ce I VE72-

9020.577 11082.73 3 L 7853 16873 1 1 Ce I ' VE72 
9022.677 11080.15 3L 7522 - 16545 5¥2 - 5¥2 Ce II VE72 
9032.322 11068.320 4 7120 - 16152 4 - 5 Ce III LI72 
9032.57 11068.02 60 Ce SU65 
9034.590 11065.54 5L 6337 - 15371 3 - 4 Cel? VE72 
9034.590 11065.54 5L 4160 - 13194 3 - 4 Cel? VE72 
9037.759 11061.66 4L 6663- 15700 5 - 4 Cel VE72 
9038.29 11061.01 ISO 92526 - 101564 6 - 7 Ce III SU65 
9059.438 11035.19 3L 10901 - 19961 2 - 1 Cel VE72 
9061.072 1l033.20 5L 8587- 17649 7 - 6 Ce I VE72 
9079.110 11 0 1l.28 3L 6621 - 15700 3 - 4 Cel VE72 
9080.487 ll009.61 3L 6475 - 15555 4 - 3 Cel VE72 
9093.297 10994.10 3L 7059 - 16152 4¥2 - 3lh Ce II? VE72 
9093.297 10994.10 3L 3363 - 12456 2¥2 - 3¥2 Ce II? VE72 
9093.297 10994.10 3L 10586 - 19680 4 - 4 Cel? VE72 
9097.89 10988.55 100 92080 - 101178 4 - 5 Ce III SU65 
9104.00 I I 098 I. 17 30 94508 - 103612 1 - 1 Ce III SU65 

9130.478 10949.33 
! 

3L 6836 -: 15967 2 - 2 Ce I VE72 
9140.429 10937.41 3L 7696 - 16836 6 - 6 Ce I? VE72 
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Ce-Continued 

Intensity 
CT A. flO" and Energy levels j Spectrum Reference 

(cm- 1) (A.) (cm-~ character (cm-~ 

9140.429 10937.41 3L 4762 - 13903 4 - 3 Cel? VE72 
9143.120 10934.19 5L 6238 - 15382 5 - 6 Ce I VE72 
9146.893 10929.68 3L 8270 - 17417 3 - 2 Ce I VE72 
9149.279 10926.83 5L 4455 - 13605 6 - 6 Cel VE72 
9152.227 10923.31 3L 6856 - 16008 4 - 3 Ce I VE72 
9159.841 10914.23 6L 6856 - 16016 4 - 5 Cel VE72 
9162.158 10911.47 5L 4746 - 13908 6 - 7 Ce I VE72 
9164.409 10908.79 4L Ce VE72 
9168.300 10904.16 5L 8270 - 17438 3 - 4 Ce I VE72 
9170.01 10902.13 60 89743 - 98913 3 - 3 Ce III SU65 
9170.167 10901.94 5L Ce VE72 
9176.868 10893.98 3L 5572 - 14748 4 - 4 Ce I VE72 
9182.068 10887.81 5L Ce VE72 
9187.359 10881.54 3L 4417 - 13605 5 - 6 Cel VE72 
9193.146 10874.69 3L 4746 13939 6 6 Cel VE72 
9196.943 10870.20 6L 8278 - 17475 5lf2 - 4lf2 Ce II? VE72 
9196.943 10870.20 6L 3764 - 12960 5 - 6 Cel? VE72 
9207.167 10858.13 5L 7696 - 16903 6 - 5 Cel VE72 
9210.577 10854.11 3L 7174 - 16384 4 - 3 Ce I VE72 
9218.951 10844.25 4L 6337 - 15555 3 - 3 Ce I VE72 
9226.013 10835.95 6L 7467 16693 5 4 Cel? VE72 
9226.013 10835.95 6L 5409 14635 2 - 1 CeI? VE72 
9227.307 10834.43 5L 771J - 16942 5 - 4 Ce I VEn 
9229.198 10832.21 4L 5519 - 14748 3 - 4 Cel VE72 
9230.076 10831.18 4L 12351 - 21581 4 - 5 Cel? VE72 
9230.076 10831.18 4L 9462 - 18692 5 - 4 Cel? VE72 
9233. ]62 10827.56 3L 7841 - 17075 5 - 5 Ce I VE72 
9235.550 10824.76 3L Ce VE72 
9236.847 10823.24 4L 8762 - 17998 4 - 4 Ce I VE72 
9237.197 10822.83 4L 5409 - 14646 2 - 2 Ce I VE72 
9266.711 10788.36 3L 3100- 12366 4 - 5 Ce I VE72 
9270.990 10783.38 3L Ce VE72 
9276.109 10777.43 3L 9135 - 18411 3 - 4 Ce I VE72 
9281.638 10771.01 3L 3710 - 12992 1 - 2 Ce I VE72 
9287.29 10764.45 30 90902 - 100189 0 - 1 Ce III SU65 
9288.226 10763.37 5L 8055 - 17343 6 - 5 Ce I VE72 
9290.591 10760.63 4L Ce VE72 
9292.560 10758.35 3L 9135 - 18427 3 - 3 Ce I VE72 
9299.752 10750.03 5L 9996 - 19296 3 - 4 Ce I VE72 
93]0.91 10737.15 30 90878 - 100189 1 - 1 Ce III SU65 
9325.37 10720.50 50 0- 9325 4 - 5 Ce III? SU65 
9325.37 10720.50 50 92018 - 101343 2 - 3 Ce III? SU65 
9346.327 10696.46 4L 5616 - 14963 4% - 5lf2 Ce II VE72 
9356.82 10684.46 400 906.58 - 100015 5 - 6 Ce 1II SU65 

9360.039 10680.79 5L 3764 - 13124 5 - 5 Cel VE72 
9366.520 10673.40 3L 4417 - 13784 5 - 5 Ce I VE72 
9367.871 10671.86 3L 6475 - 15843 4 - 4 Ce I VE72 
9369.004 10670.57 4L 12-45-4 - 21023 2 - 1 Cc I VE72 

9369.478 10670.03 5L 7467 - 16836 5 - 6 Ce I VE72 
9371.533 10667.69 3L 8603 - 17975 6 - 6 Ce I VE72 
9373.176 10665.82 3L 9947 - 19321 2 - 2 Cel? VE72 
93n.176 10665J.l2 3L 6234 - 15607 3 - 2 eel? VE72 
9379.147 10659.03 5L 0- 9379 4 - 4 Cel VE72 
9379.719 10658.38 3L 8762 - 18141 4 - 4 Cel VE72 
9382.413 10655.32 3L 9947 - 19330 2 - 2 Cel? VE72 
9382.413 10655.32 3L 8307 -' 17689 3 - 2 Ce I? VE72 
9383.663 10653.90 3L 11578 - 20962 ] - 2 Ce I VE72 
9386.976 10650.14 3L 6621 - 16008 3 - 3 Ce I VE72 
9388.237 10648.71 5L 6663 - 16051 5 - 4 Ce I VE72 
9402.116 10632.99 3L 7467 - 16869 5 - 4 Ce I VE72 
9405.628 10629.02 4L 4199 - 13605 5 - 6 Cel VE72 
9414.122 10619.43 6L Ce VE72 
9417.731 10615.36 3L Ce VE72 
9419.826 10613.00 3L 8366 - 17785 2 - 3 Ce I VE72 
9430.853 10600.59 4L 3764 - 13194 5 - 4 Ce I VE72 
9453.102 10575.64 3L 4455 - 13908 6 - 7 Ce I VE72 
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Ce-Continued 

Intensity 
(T A 6u and Energy levels J Spectrum Reference 

(cm-~ (A) (cm-~ character (cm- 1) 

94.1)9.104 10568.93 3L 10879 20338 5 5 Cel VE72 

9463.886 10563.59 3L Ce VE72 

9475.241 10550.93 3L 8055 - 17530 6 - 5 Cel VE72 

9480.309 10545.29 3L 9462 - 18943 5 - 5 Cel VE72 

9484.69 10540.42 200 90223 99708 2 3 Ce III SU65 

9490.15 10534.36 300 90086 - 99577 3 - 4 Ce III SU65 

9498.449 10525.15 3L 7169 - 16668 3 - 3 Cel VEi2 

9509.119 10513.34 .3L 9787 - 19296 3 - 4 Cel VE72 

9526.26 10494.42 400 89651 - 99178 4 - 5 Ce III SU65 

9531. 76 10488.37 50 90045 - 99577 4 - 4 Ce III SU65 

9533.294 10486.68 3L 6475 - 16008 4 - 3 Ce I VE72 

9541.884 i0477.24 3L Ce VE72 

9558.725 10458.78 3L Ce VE72 

9559.10 10458.37 400 90045 - 99604 4 - !j Cc III SU65 

9560.480 10456.86 3L Ce VE72 

9563.69 10453.35 150 89350 - 98913 2 - 3 Ce III SU65 

9600.251 10413.54 3 L 11340 - 20940 3112 31f2 Ce II? VE72 

9600.251 10113.51 3L 7715 - 173]5 5 - 4- eel? VF7? 

9600.878 10412.86 3 L 8088 - 17689 2 - 2 Ce I VE72 

9607.762 10405.40 3L 8400 - 18008 5 - 5 Ce I VE72 

9608.048 10405.09 3L 6337 - 15945 3 - 4 Cel VE72 

9610.680 10402.24 3L 4173 - 13784 4 - 5 Cel VE72 

9621.48 10390.56 50 90086 - 99708 3 - 3 Ce III SU65 

9624.670 10387.12 5L 5969 15593 51/2 - 6lJ2 Ce II VE72 

9628.851 10382.61 3L 3976 13605 6 - 6 Cel VE72 

9651.961 10357.75 3L 11517 - 21168 1 2 Cel? VE72 
9651.961 10357.75 3L 5904 - 15555 2 - 3 Ce I? VE72 

9668.549 10339.98 5L 5572 - 15240 4 - 4 Ce I VE72 

9670.48 10337.91 50 90223 - 99894 2 - 2 Cem SU65 

9671.823 10336.48 5L Ce VE72 
9674.331 W;;;;;;.HU :>L 805_~ - 17729 tj 5 Cel YE72 

9674.846 10333.25 3L 7715 17390 5 - 4 Ce I VE72 

9676.475 10331.51 6L 2437 - 12114 4 - 4 Ce I VE72 

9682.295 10325.30 3L 7933 - 17615 5 - 4 Ce I VE72 

9683.927 10323.56 3L 5904 ~ 15587 2 - 2 Ce J VE72 

9688.807 10318.36 3L 9947 - 19636 2 - 3 Ce I? VE72 

9688.807 10318.36 3L 7841 - ]7530 5 - 5 Cel? VE72 

9695.112 10311.65 3 L 7174 - 16869 4 4 Ce] VE72 
9697.849 10308.74 3L ML~6 - ]6.'>34- ? - ? Cp I VF.7? 

9725.538 10279.39 4L Ce VE72 

9733.284 10271.21 4L 3703 - 13436 31/2 - 21f2 Ce II? VE72 

9733.284 10271.21 4L 10586 - 20320 4 - 4 Ce I? VE72 

9738.963 10265.22 4L Ce VE72 
9742.247 10261. 76 3 L 5006 14748 3 4 Ce I VE72 

9745.058 10258.80 5L 2369 12114 3 - 4 i Ce I VE72 

9747.861 10255.85 3 L 7174 1692] 4 3 Ce I VE72 

9749.895 10253.71 3L 8902 - 18652 3 3 Cel? VE72 

9749.895 10253.71 3L 3764 - 13513 5 - 4 Cel? VE72 

9751.388 10252.14 3L ]]061 - 20812 7 - 7 Ce] VE72 

9752.197 10251.29 3L 7169 - ]692] 3 - 3 Ce I VE72 

9758.108 10245.08 4L 55}9 - J5277 3 - 3 Cel VEn 
Y76H.310 1O~;;4.;;l:! 3 L Ce YEn 

9782.619 10219.41 3L Ce VE72 

9785.224 10216.69 3L 8101- 17886 2 - 2 Cel VE72 

9796.375 10205.06 3L Ce VE72 

9798.103 10203.26 3L 

i 
Cc VE72 

9799.314 10202.00 3L Ce VE72 

9799.650 10201.65 3L Ce VE72 

9815.246 10185.44 3L 2641 12456 31f2 31/2 : Ce II VE72 

9822.836 10177.57 3L 11796 - 21619 4 - 4 Cel VE72 

9825.770 10174.S3 3L 5455 - 1528] 71/2 - 61/2 Ce II? VE72 

9825.770 10174.53 3 L ]0604 - 20430 3 - 3 Ce I? VE72 

9836.608 10163.32 3 L 7853 - 17689 1 - 2 Ce I? VE72 

9R~li.60R 10163.32 3 L 6856 - 16693 4 - 4 Ce I? VE72 
9842.816 10156.91 4L 5802 - 15644 7 6 Ce I VE72 

9847.955 10151.61 SL 5904 15751 2 1 Ce I VE72 
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Ce-Continued 

A 
j Intensity 

Spectrum I Reference cr Acr and Energy levels J 
(em- 1) (A) (em-I) character (em-I) 

-

9848.265 10151.29 3L 7467 - 17315 5 - 4 Cel VE72 

9852.87 10146.55 50 93226 - 103079 5 - 4 Ce III SU65 

9854.488 10144.88 5L 5904 - 15758 2 - 2 Cel VE72 

9861.992 10137.16 3L Ce VE72 

9900.727 10097.50 3L I Ce VEn 

9938.799 10058.82 4L I Ce VE72 

9939.02 10058.60 50 I Ce SU6S 

Ce References 

SU65 Sugar, J., J. Opt. Soc. Amer. 55, 33-58 (1965). 

Source: Sliding spark (Ce III) 
Instrument: 21' Wadsworth spectrograph 
Detector: Photographic 
Uncertainty in cr: Not given 

LI72 Johansson,S., and Litzen, U., Physica Scripta 6, 139-140 
(1972). 

Source: 
Instrument: 
Detector: 

Pulsed hollow cathode (Ce m) 
1.5 m Czerny-Turner spectrometer 
PbS cooled with liquid nitrogen 

J. Phys. Chern. Ref. Data, Vol. 7, No.1, 1978 

VF.72 Vp.l'ep.!,:, J., COTli~!':. C. Roo and Martin. W. C .. 1. Res. Nat. Bur. 
Stds. 76A, 285-304 (1972). 

Source: - Electrodeless discharge tube (2.45 GRz) 

Instrument ~ SISAM spectrometer 
Detector: PbS 
Uncertainty in u: Average deviation between observed and 

calculated wavenumbers is 0.023 cm-1 

Additional References 

Smith, K. L., Ph.D. Thesis, University of London (1971). 
Corliss, C. H., J. Res. Nat. Bur. Stds. 77 A, 419 (1973). 
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Cesium 

Cs, Z = 55 

Cs I Normal state of valence electrons 5p66s 251/2 I.P. = 31407 cm-1 

Cs II Normal state of valence electrons 5p6 ISo I.P. = 186600 cm- 1 

Intensity 
cr A l:icr and Energy levels J Spectrum Reference 

(cm-~ (A.) (em-I) character (em-I) 

2535.830 39424.060 0.01 24472 - 27008 CSI L270 
2536.012 39421.230 0.01 24472 - 27008 CSI L270 
3320.99 30103.3 0.01 11178 - 14499 *- 1* Cs I J061 
6803.21 14694.93 0.01 11732 - 18535 IlI2 - 1J2 l.S I J061 
7266.07 13758.83 0.01 14499 - 21765 Ph - lj2 CSI J061 
7349.54 13602.57 0.0] 14596 - 21946 2lj2 - Ilj2 CSI J061 
7357.25 13588.31 0.01 11178 - 18535 *- lj2 Cs I J061 
7447.13 13424.32 0.01 14499 - 21946 Ph - llj2 Cs I J061 
9875.201 10123.602 0.01 14596 - 24472 2lJz - 3lJz Cs I ER70 
9875.384 10123.413 0.01 14596 - 24472 2lj2 - 21J2 CSI ER70 
9972.970 10024.355 0.01 14499 - 24472 IlJz - 2lJz Cs I ER70 

Cs References 

J061 Johansson, I., Ark. Fys. 20~ 135-146 (1961). L270 Litzen, U., Physica Scripta 1, 253-255 (1970). 
Source: Hollow cathode Source: Hollow cathode 
Instrument: 1 m Pfund spectrometer Instrument: 1 m Pfund and 1.5 m Czerny-Turner spectrometer 
Detector: PbS Detector: PbS cooled with liquid nitrogen 

ER70 Eriksson, K. B. S., and Wen§.ker, I., Physica Scripta 1, 21-24 
Additional References (1970). 

Source: Hollow cathode 
Instrument: 5.5 m Czerny-Turner spectrograph 
Detector: Photographic 

Fisher, R. A., Knoff, W. C., and Kinney, F. E., Astrophys. J. 
130~ 683 (1959). 
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Chlorine 

CI, Z = 17 

CI I Normal state of valence electrons 3s23p5 2pOS/ 2 J.P. 104591 cm- 1 

CI II Normal state of valence electrons 3s23p 4 aP2 J.P. 192070 cm- 1 

CI 

Intensity ! I 
0- il. ~o- and Energy levels J Spectrum Reference 

(em-i) (A) (em-I) chararter (em-i) 

2466.50 40532.16 15 B· 97739 100205 Cl I HU71 

2478.53 40335.56 25 B 97712 - 100190 CII? HU71 

2480.07 40310.52 25 B 98419 - 100899 C] I? HU71 

2488.67 40171.21 100 B 97712- 100201 CI I HU71 
2493.73 40089.57 25 97703 100197 2112 3112 CI I HU71 

2493.98 40085.59 30 97703 100197 H'2 2112 Cl I HU71 

2500.21 39985.68 35 B 98693 101193 CII HU71 

2506.77 39881.09 25 98383 - 100890 3112 - 4112 CII HU71 
2507.13 39875.33 40 98585 - 100890 4"12 51;2 ell Hun 
2514.98 39750.83 20 98373 100888 2112 - 3% Cll HU71 

2515.41 39744.11 18 98372 100888 1112 2112 CII HU71 

2517.19 39716.04 70 B 97674 - 100191 CII HU71 
2523.58 39615.48 80 97667 100]90 3Vz 41/z ell HU71 

2524.32 39603.79 70 97666 ]00190 4112 5112 CII HU71 
2530.22 39511.42 16 B 97667 100197 3Vz 2V2 CII? HU72 
2530.27 39510.64 16 B 97667 100197 3112 - 3112 Cl J? HU72 
2574.05 38838.65 9 94663 - 97237 IV2 2V2 Cl I HU72 
2575.45 38817.64 6 91906 - 94482 211z - 2Vz Cl I HU72 
2606.59 38353.88 12 94732 97338 3112 2112 Cl I HU72 
2631.33 37993.23 22 94314 96945 IVz 2lh ell HU72 
2633.22 37966.02 160 91680 94314 Jl/z }l/z CII HU72 
2644.25 37807.61 30 95400 - 98044 2112 - 11/z CII HU72 
2653.51 37675.60 40 B 94827 - 97480 2Vz - }l/z C] I? HU72 
2653.63 37674.01 40 B 91660 - 94314 21/z - IVz CII? HU72 
2680.47 37296.77 11 94468 - 97149 V2 - 1/2 CII HU72 
2682.56 37267.72 20 B 95700 - 98383 31/2 - 4V2 Cl I? Hun 
2682.85 37263.69 20 B 95700 - 98383 31/z 31/2 el I? HU72 
2684.21 37244.81 19 95706 98390 IV2 11.2 eI! HU72 
2687.02 37205.76 20 92140 - 94827 lV2 - 2V2 CI I HU72 
2689.88 37166.31 22 94314 - 97004 Ill.! - IV~ CII IIU72 

2702.04 36998.97 11 94482 - 97184 2lf2 - 3lf2 ell HU72 
2711.05 36876.03 19 92602 - 95313 Vz - IV2 CII HU72 
2749.91 36354.96 10 91564 - 94314 lI2 }1/2 CI I HU72 
2755.40 362B1.33 IS 94482 - 97237 21/c - 21/c CII HU72 

2756.88 36263.00 14 91906 - 94663 2V2 - IVz ell HU72 
2777.58 35992.81 15 94482 - 97259 2V2 - P/2 CII HU72 
2786.59 35876.36 24 95313 - 98100 Ilf2 - 1/2 ell HU72 
2787.87 35859.94 35 91680 - 94468 lV2 - 1/2 el I HU72 
2790.95 35820.27 12 94468 - 97259 V2 - P/2 CII HU72 
2793.15 35792.15 5S 95597 - 98390 ljz- lf2 CII HU72 
2795.65 35760.04 11 95897 - 98693 lV2 - 2V2 ell HU72 
2801.25 35688.67 30 91680 - 94482 Ph - 21h C1 I HU72 
2801.83 35681.23 . 13 94732 - 97534 .31/2- 2V2 CII HU72 
2821.66 35430.52 120 91660 - 94482 2Vz - 2V2 ell HU72 
2822.30 35422.40 22 9215] - 94973 V2 - V2 ell HU72 
2825.51 35382.19 13 91906 - 94732 2Vz - 3V2 CII Hun 
:l~3U.I:I!) 35314.16 13 B 1:1/33tl - JUUJ09 ZY2 - 31;2 CI I? HU7Z 

2831.12 35312.04 13 B 97338 - 100170 2V2 - 21/2 ell? HU72 
2833.56 35281. 72 30 92140 - 94973 1Vz - V2 CII HU72 
2835.12 35262.30 11 94314 - 97149 lV2 - V2 CII HU72 
2856.65 34996.48 40 94482 - 97338 2Vz - 2V2 CII HU72 
2868.47 34852.26 8 96486 - 99354 11/2 - lV2 ell HU72 

2870.46 34828.12 17 94663 - 97534 1112 - 2lf2 CII HU72 

2904.56 34419.27 14 9]564 - 94468 V2 - 1/2 ell HU72 
2906.26 31399.09 16 B 95796 - 98693 21/2 - 31/2 CII? HU72 

2906.47 34396.64 16 B 95786 - 98693 21!2 - 2V2 ell? HU72 
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CI-Continued 

Intensity 
u A l1u and Energy levels J Spectrum Reference 

(cm-~ (A) (cm-~ character (cm- 1) 

2930.36 34116.23 35 91538 - 94468 IIh - 112 ell HV72 
2932.22 34094.52 13 92602 - 95534 Ih- 112 ell HV72 
2970.7] 33652.85 60 91343 - 94314 21h - IIh ell HV72 
2980.56 33541.63 13 94827 - 97807 211z - 31h ell HV72 
2982.68 33517.75 24 D 91600 - 94663 1% - 1% ell? HU72 
2983.00 33514.20 24 B 95700 - 98683 311z - 2lh ell? HV72 
2991.64 33417.39 14 95786 - 98778 2lh - Ilh ell HV72 
2994.89 33381.07 28 92602 - 95597 lh- lh ell HV72 
2998.43 33341.72 20 B 94482 - 97480 2lh - Ilh ell? HV72 
2998.57 33340.16 20 B 95186 - 98785 2112 - 3¥2. ClI? HV72 
3003.09 33289.95 45 91660 - 94663 211z - Ilh CII HV72 
3004.40 33275.41 15 B 97184 - 100188 311z - 4lh el I? HV72 
3004.50 33274.38 15 B 92140 - 95144 IIh - 2lh CI I? HV72 
3009.66 33217.32 40 92602 - 95612 112 - IIh CII HV72 
3011.81 33193.60 14 94468 - 91480 Ih- Ilh ell HV72 
3024.68 33052.32 40 94314 - 97338 IIh - 21h Cil HV72 
3051.89 32757.60 50 94482 - 97534 2112 - 21/2 Cil HV72 
3063.85 32629.80 18 97807 - 100871 21h - 3lh CII HV72 
3071. 72 32546.17 70 91660 - 94732 211z - 3lh CII HV72 
3084.45 32411.89 .13 95700 - 98785 3lh - 3lh CII HV72 
3091.56 32337.29 22 84988 - 88080 1112 - 2lh Cli HV72 
3103.83 32209.43 140 92602 - 95706 ~- 1~ CII Hun 
3138.74 31851.27 160 91343 - 94482 2112 - 2lh CII HV72 
3140.70 31831.29 35 9Il73 - 94314 111z - 11/2 CII HV72 
3146.16 31776.11 340 91680 - 94827 Ilh - 2lh Cil HV72 
3162.37 31613.24 120 92151 - 95313 Ih- IIh CII HV72 
3166.57 31571.30 70 91660 - 94827 21h - 2lh ell HV72 
3173.62 31501.15 30 92140 - 95313 }lh - Ilh CII HV72 
3181.14 31426.71 19 B 97004 - 100185 I1f2 - llh CIl? HV72 
3181.35 31424.67 19 B 97004 - 100185 I1f2 - 2lh CI I? HV72 
3198.27 31258.39 lIB 97004 - 100202 1112 - lh CI I? HV72 
3198.53 31255.85 lIB 97004 - 100202 1112 - llh ClI? HV72 
3200.07 31240.80 20 84988 - 88188 IIh - IIh CII HV72 
3206.54 31177.75 22 92194 - 95400 l11z - 2lh CI I HV72 
3221.09 31036.94 24 96313 - 99534 IIh - Ih CII HV72 
3225.11 30998.23 14 96486 - 99711 llh - 1/2 CII HV72 
3260.60 30660.80 360 92140 - 95400 llh - 21h ell HV72 
3273.63 30538.81 13 91906 - 95180 21h - 3112 CII HV72 
3284.24 30440.14 14 84988 - 88Z72 IIf2 - lf2 ell HU7Z 
3288.65 30399.32 160 91538 - 94827 1112 - 2lh CII HV72 
3292.69 30362.00 110 91680 - 94973 llh - lh CII HV72 
3320.17 30110.73 40 91343 - 94663 2lh - }lh CII HV72 
3325.47 30062.73 13 94482 - 97807 2lh - 2112 ClI HU72 
3331.39 30009.31 50 84648 - 87979 2lh - 3lh CII HV72 
3333.56 29989.8] 12 97842 - 101176 l11z - 2112 CII HV72 
3340.73 29925.39 10 92194 - 95534 Ph - lh ell HV72 
3355.21 29796.30 300 91127- 94482 2lh - 21/2 ell HV72 
3365.68 29703.6] II 90948 - 94314 llh - llh CII HV72 
3368.46 29679.02 14 97807 - 101176 2lh - 3lh CI I HV72 
3373.93 29630.98 40 94468 - 97842 1f2 - IIh Cil HV72 
3381.31 29566.28 14 94663 - 98044 lllz - Ph CII HV72 
3383.54 29546.76 40 92151 - 95534 1Iz- Ih ell HV72 
3388.80 29500.92 160 91343 - 94732 2lh - 3lh CII HV72 
3392.79 29466.26 11 91089 - 94482 3lh - 2112 CII HU72 
3394.80 29448.82 ISO 92140 - 95534 1% - 112 CII HV72 
3397.98 29421.23 10 96313 - 99711 l¥2- 112 CII HV72 
3406.96 29343.68 24 91906 - 95313 2% - Jl/2 CII HV72 
3431.94 29130.08 50 84648 - 88080 21/2 - 2lh e) I HV72 
3435.18 29102.59 20 91538 - 94973 11;'2 - % ell HV72 
3436.67 29090.00 9 94663 - 98100 Ph - ~ CII Hun 
3446.21 29009.45 1I0 92]51- 95597 1/2 - % CII HV72 
3457.47 28914.93 50 B 92140 - 95597 l¥2 - 112 ell? HU72 
3457.51 28914.68 50 B 9673] - 100188 31f2 - 4lh el I? HV72 
3460.98 28885.70 60 92151 - 95612 1;'2 - Ilh e] I HV72 
3472.23 28792.08 100 92140 - 95612 11;'2 - 1112 ClI HU12 
3483.65 28697.70 I 12 91343 - 94827 2¥2 - 2112 ell HV72 
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CI-Continued 

Intensity 
u A /:"u and Energy levels J Spectrum Reference 

(em-I) (A) (em-, character (cm-I) 

3490.16 28644.17 14 91173 - 94663 llh - IV2 ell HU72 
3493.94 28613.17 25 91906 - 95400 2lh - 2V2 ell HU72 
3499.91 28564.35 100 84688 - 88188 lh- llh ell HU72 
3519.84 28402.64 16 B 91660 - 95180 2lh - 3lh el I? HU72 
3520.33 28398.70 16 B 90948 - 94468 llh - lh el I? HU72 
3536.64 28267.71 240 91127 - 94663 2lh - Ilh ell HU72 
3540.45 28237.29 30 84648 - 88188 2lh - llh ell HU72 
3555.15 28120.50 170 92151 - 95706 lh- Ilh ell HU72 
3562.59 28061.83 14 B 95706 - 99269 }l/2 - 2lh CIl? HU72 
3562.74 28060.60 14 B 94482 - 98044 2V2 - llh CIl? HU72 
3564.85 28044.05 35 90749 - 94314 2V2 - llh ell HU72 
3566.41 28031.78 9 92140 - 95706 Ilh - llh ell HU72 
3584.08 27893.53 40 84688 - 88272 ljz- lh ell HU72 
3594.73 27810.89 180 84485 - 88080 III.! - 2 II.! ell HU72 
3605.27 27729.61 400 91127 - 94732 2lh - 3Vz ell HU72 
3632.76 27519.78 80 91680 - 95313 IV2 IV2 ell HU72 
3653.17 27366.03 60 B 91660 95313 2V2 Ilh el [? HU72 
3653.64 27362.50 60 B 91173 - 94827 1112 2 I!:! CI I? HU72 
3686.93 27115.42 19 B 97184 100871 3Vz - 4V2 el [? HU72 
3687.28 27112.89 19 B 97184 - 100871 3Vz - 3V2 ell? HU72 
3693.95 27063.92 30 B 96494 - 100188 4Vz - 5V2 el [? HU72 
3693.96 27063.85 30 B 96494 100188 4lh 4lh el I? HU72 
3700.12 27018.78 40 91127 - 94827 2V2 - 2lh ell HU72 
3703.24 26996.01 40 84485 - 88188 IV2 - llh ell HU72 
3705.57 ! 26979.06 11 91906 - 95612 2V2 - IV2 ell HU72 
3710.63 26942.25 80 92602 - 96313 V2 - llh ell HU72 
3719.74 26876.26 14 91680 - 95400 IV2 - 2lh el [ HU72 
3737.70 26747.12 60 91089 - 94827 3V2 - 21f.! ell HU72 
3775.25 26481.09 30 91538 - 95313 IV2 - 1 If.! ell HU72 
3787.41 26396.06 60 84485 - 88272 IV2 - If.! ell HU72 
3799.74 26310.38 40 91906 - 95706 2V2 - Ilh ell HU72 
3827.88 26116.96 30 95706 - 99534 IV2 - ljz ell HU72 
3847.23 25985.65 180 84132 - 87979 2lh - 3V2 ell HU72 
3862.23 25884.71 20 91538 - 95400 IV2 - 2ljz ell HU72 
3883.50 25742.96 22 92602 - 96486 V2 - IV2 ell HU72 
3908.78 25576.48 12 96594 - 100502 V2 - lljz ell HU72 
3916.60 25525.36 24 91680 - 95597 IV2 - lh ell HU72 
3947.78 25323.78 300 84132 - 88080 2lh - 2V2 ell HU72 
3947.80 25323.7 6 84132 - 88080 2lh - 2V2 ell RA69 
3951. 78 25298.17 100 91660 - 95612 2lh - llh ell HU72 
3970.25 25180.47 60 B 91343 - 95313 2lh - Ilh ell? HU72 
3970.62 25178.10 60 B 91564 - 95534 ljz- V2 ell? HU72 
3971.11 25174.99 40 91173 - 95144 IV2 - 2lh ell HU72 
3991.36 25047.3 6 92602 96594 lh- lh ell RA69 
3994.37 25028.43 40 90487 - 94482 3lh - 2lh ell HU72 
3996.42 25015.55 40 91538 - 95534 IV2 - lh ell HU72 
4025.15 24837.00 50 B 90948 - 94973 IV2 - V2 ell? HU72 
4025.54 24834.59 50 B 91680 - 95706 IVz IVz ell? HU72 
4033.29 24786.87 9 91564 95597 V2 - V2 ell HU72 
4045.95 24709.31 11 91660 - 95706 2Vz - IVz ell HU72 
4048.06 24696.47 12 91564 - 95612 V2 - 1 If.! ell HU72 
4056.29 24646.36 150 84132 - 88188 Zlf2 - Ilf2 ell Hun 
4057.23 24640.63 60 91343 - 95400 2¥2 - 2ljz ell HU72 
4059.09 24629.32 14 91538 - 95597 Ilh - ¥2 ell HU72 
4073.86 24540.07 40 91538 - 95612 Ilh - 1V2 ell HU72 
4077.79 24516.40 60 

j 
90749 - 94827 2V2 - 2¥2 ell HU72 

4085.52 24470.0 100 83894 - 87979 3lh - 3V2 ell RA69 
4119.14 24270.29 50 92194 - 96313 IV2 - 1¥2 ell HU72 
4140.30 24146.2 4 91173 - 95313 IV2 - IV2 ell RA69 
4168.03 23985.58 55 91538 - 95706 1% - IV2 el [ HU72 
4173.16 23956.1 11 92140 - 96313 IV2 - 1¥2 ell RA69 
4185.99 23882.7 18 83894 - 88080 3V2 - 2V2 ell RA69 
4227.22 23649.75 70 91173 - 95400 1¥2 - 2V2 ell HU72 
4244.43 23553.86 50 B 90487 - 94732 3V2 - 3ljz ell? HU72 
4244.73 23552.20 50 B 91069 - 95313 112 - IV2 el I? HU72 
4265.61 i 23436.91 i 12 95706 - 99972 IVz - Vz ell HU72 
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Cl-Continued 

= 
Intensity 

U A l1u and Ene~ leTeb J Spectrum ReferenL 
(em-l) (A) (em-, character (em-, 

4268.86 23419.08 60 91343 - 95612 2112 - 1112 ell HU72 
4273.70 23392.54 30 91127 - 95400 2112 - 2112 ell HU72 
4311.24 23188.8 12 91089 - 95400 3112 - 2112 ell RA69 
4337.58 23048.07 12 95180- 99517 3112 - 4112 ell HU72 
4339.32 23038.8 17 90487 - 94827 3112 - 2112 ell RA69 
4342.76 23020.54 11 92140 - 96482 11,2 - 2112 ell HU72 
4346.07 23003.01 20 92140 - 96486 1112 - 1112 ell HU72 
4361.41 22922.09 19 91173 - 95534 1112 - 112 ell HU72 

·4363.03 22913.58 40 91343 - 95706 2112 - 1112 ell HU72 
4365.22 22902.11 60 90948- 95313 1112 - 1112 ell HU72 
4367.16 22891.9 4 el RA69 
4380.99 22819.68 20 94973 - 99354 lJ2 - IlJ2 ell HU72 
4383.09 22808.74 16 B 95786 - J00169 2112 - 3112 el I? HU72 
4383.26 22807.86 16 B 95786 - JOO170 2112 - 2lJz ell? HU72 
4399.87 22721. 7 5 92194 - 96594 1112 112 ell RA69 
4406.28 22688.7 12 9]906 96313 2112 1112 ell RA69 
4418.73 22604.7 3 el RA69 
4424.08 22597.39 35 91173 - 9JJ97 l¥./ ¥./ CII Hun 
4434.22 22545.71 30 94973 - 99407 112- 112 ell HU72 
4437.22 22530.48 28 95534 - 99972 112- 112 ell HU72 
4438.73 22522.8 6 91173 95612 1112 - 1112 ell RA69 
4442.72 22502.61 20 92151 - 96591 liz Ih CII HU72 
4452.20 22454.67 17 90948- 95400 IlJz - 2112 ell HU72 
4453.97 22445.76 20 92140 - 96594 1112 - 1,2 ell HU72 
4464.45 22393.08 18 95706 - 100170 }l/2- IlJ2 ell HU72 
4465.90 22385.78 10 91069 - 95534 112- 112 ell HU72 
4468.08 22374.86 50 94732 - 99200 3112 - 3112 ell HU72 
4485.39 22288.5 9 91127 - 95612 2112 - 11,2 el I RA69 
4528.57 22075.99 24 91069 - 95597 112- 112 ell HU72 
4533.02 22054.31 28 91173 - 95706 1112 - 1112 ell HU72 
4538.66 22026.92 500 90193 - 94732 4112 - 3112 ell HU72 
4538.71 22026.7 40 90193 - 94732 4112 - 3112 ell RA69 
4543.34 22004.25 40 91069 - 95612 112- IlJ2 ell HU72 
4564.48 21902.3 . 14 90749 - 95313 2112 - 1112 ell RA69 
4576.10 21846.71 9 91906 - 96482 2112 - 2112 ell HU72 
4579.52 21830.4 10 91127 - 95706 2112 - IlJ2 elI RA69 
4586.39 21797.68 24 90948 - 95534 1112 - 112 ell HU72 
4605.45 21707.48 22 94663 - 99269 1112 - 2lJ2 ell HU72 
4632.14 21582.4 12 91680 - 96313 1112 - 1112 el I RA69 
4637.51 21557.39 35 91069 - 95706 112- Ph ell HU72 
4649.06 21503.84 80 90948 - 95597 1112 - 112 ell HU72 
4651.37 21493.17 30 90749 - 95400 2112 - 2112 ell HU72 
4691.00 21311.60 15 94663 - 99351 llh - 1 liz CII HU72 
4718.15 21188.98 SO 94482 - 99200 2112 - 3112 ell HU72 
4744.24 21072.45 10 94663 99407 1112 lJ2 ! ell HU72 
4785.69 20889.91 24 94732 99517 3lJ2 - 4112 ell HU72 
4823.67 20725.4 56 83364 - ElR1RfI 1/, - llh Cl I RA69 
4907.81 20370.1 85 83364 - 88272 112- If.! ell RA69 
4912.86 20349.18 50 B 90487 - 95400 31f.! - 2lJ2 el I? HU72 
4913.11 20348.17 50 B 91680 96594 1112 lJ2 ell? HU72 
4949.30 20199.4 227 83130 88080 1112 - 2 If.! ell RA69 
4957.17 20167.28 16 90749 - 95706 2lJ2 - 1112 ell HU72 
4969.83 20115.92 100 91343 - 96313 2lJ2 - IlJ2 ell HU72 
5057.61 19766.8 185 83130 - 88188 }lJ2 - }lJ2 ell RA69 
5060.56 19755.3 717 82918 - 87979 2lJ2 - 3 If.! e] I RA69 
5141. 76 19443.3 6 83130 - 88272 ] lJ2 - If.! ell RA69 
5161.13 19370.3 227 82918 - 88080 2112 - 2% el I RA69 
5269.61 18971.6 21 82918 - 88188 2lJ2 - ]lJ2 ell RA69 
5333.94 18742.8 22 85735 - 91069 IlJ2 - % ell RA69 
5391.87 18541.4 74 85735 - 91127 1112 - 2lJ2 ell RA69 
5438.54 18382.3 40 85735 - 91 ]73 1% - 1% ell RA69 
5608.33 17825.8 5 85735 - 91343 1% - 2% el I RA69 
5626.67 17767.7 7 85442 - 91069 llJ2 - lJ2 ell RA69 
5646.58 17705.0 3 85917 - 91564 lJ2 - lJ2 el I RA69 
5684.65 17586.4 60 85442 - 91127 IlJ2 - 2% ell RA69 
5693.49 17559.1 3 el RA69 
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Cl-Continued 

Intensity 
cr A Au and Energy levels J Spectrum Reference 

(em-I) (A.) (em-I) character (em-I.) 

5706.29 17519.7 4- Cl RAfi9 
5731.09 17443.9 46 85442 91173 lV2- lV2 CII RA69 
5803.49 17226.3 27 85735 91538 I1fz IIh CII RA69 
5839.83 17119.1 28 84648 - 90487 21f2 - 31fz CII RA69 
5899.60 16945.7 3 CI RA69 
5901.07 16941.4 10 85442 - 91343 P/z- 21f2 CII RA69 
5925.44 16871.8 18 85735 - 91660 Ph - 2* C1 I RA69 
5945.87 16813.8 14 85735 - 91680 P/z - 11f2 CII RA69 
5950.50 16800.7 10 95180 - 101130 31f2 - 4* CII RA69 
5965.06 16759.7 6 CI RA69 
5996.67 16671.4 55 95144 - 101141 21f2 - 31f2 ell RA69 
6013.48 16624.8 4 91660 97674 21f2 31f2 CII RA69 
6101.22 16385.7 7 84648 - 90749 21f2 - 21/2 CII RA69 
6135.78 16293.4 15 91538 - Y7674 1112 - 2¥2 CII RA()IJ 
6138.50 16286.2 39 84988 91127 I1f2 2112 CII RA69 
6139.25 16284.2 7 91564 97703 1f2 11/2 CII RA69 
6165.45 16215.0 10 91538 97703 I1f2 21f2 Cl I RA69 
6]71. 74 16198.5 259 8S?']S - 91906 1% - 2t~ ell RA69 
6175.01 16189.9 14 91564 - 97739 1f2 - l¥2 Cil RA69 
6179.12 16179.1 10 92194 - 98372 I1f2 - 11/2 CII RA69 
6218.13 16077.6 129 85442 91660 I1f2 - 2112 CII RA69 
6222.10 16067.3 10 85917 - 92140 1f2 1112 CII RA69 
6224.79 16060.4 10 92194 98419 Ph 21/2 CII RA69 
6238.56 16025.0 25 85442 - 91680 11/2 - 11f2 CII RA69 
6259.84 15970.5 283 84688 90948 1f2 1112 CII RA69 
6263.96 15960.0 735 84485 - 90749 1112 - 2112 CII RA69 
6276.18 15928.9 342 85917 - 92194 1f2 - 11/2 Cil RA69 
6294.19 15883.3 277 85244 - 91538 1f2 - 11f2 CII RA69 
6299.61 15869.7 2780 83894 90193 3* - 4lh CII RA69 
6320.02 15818.4 193 85244 91564 1f2 - 1/2 CII RA69 
6323.97 15808.5 25 91343 - 97667 21f2 - 31/2 CII RA69 
6330.59 15792.0 21 91343 - 97674 21f2 - 31/2 CII RA69 
6355.52 15730.1 1487 84132 - 90487 21fz - 31f2 CII RA69 
6360.52 15717.7 4 91343 - 97703 21f2 - 21f2 Cll "RA69 
6380.43 15668.6 7 84688,- 91069 1f2 - 112 CII RA69 

·6402.29 15615.2 7 88080 - 94482 21f2 - 21/2 CII RA69 
6405.19 15608.1 18 85735 92140 11f2 - I1f2 ClI RA69 
6416.46 15580.7 5 85735 - 92151 11/2- 1/2 CII RA69 
6441.42 15520.3 1094 84648 - 91089 2'1" - 3'1" CII RA69 
6459.11 15477.8 15 85735 - 92194 Ilh - llh CII RA69 
6463.37 15467.6 169 84485 - 90948 1112 - Ilh CII RA69 
6464.42 15465.1 381 85442 - 91906 11f2 - 2V2 CII RA69 
6476.96 15435.1 27 91906 - 98383 2V:a - 3M! ell RA69 
6484.97 15416.1 32 84688 - 91173 1f2- 11f2 Cl I RA69 
6494.43 15393.6 1 Cl RA69 
6497.67 15385.9 3 CI RA69 
6499.20 15382.3 17 92194 - 98693 1112 - 21h CII RA69 
6502.76 15373.9 23 87979 - 94482 31f2 - 21/2 CII RA69 
6508.30 15360.8 3 96594 103102 1/2 - 11/2 CII RA69 
6512.28 15351.4 2 91906 - 98419 21f2 - 21/2 CII RA69 
6525.43 15320.5 7 84648 - 91173 2';2 - Ilh ell RA69 
6530.29 15309.1 28 91173 - 97703 11f2 - 21f2 CII? RA69 
6530.29 15309.1 28 91173 - 97703 11fz - l1!2 Cl I? RA69 
6547.07 15269.8 8 91127 - 97674 21f2 - 31/2 ell RA69 
6550.01 15263.0 150 84988 - 91538 11f2 - 11/2 C1 I RA69 
6566.04 15225.7 13 Yl173 - Y/I.1Y 1¥2 - PI2 CJI HAo9 
6575.65 15203.5 15 84988 - 91564 1112 1f2 CII RA69 
6577.30 15199.7 22 91089 - 97666 31f2 - 41/2 CII RA69 
6584.09 15]84.0 8 92194 - 98778 1112 - 11/2 CI I RA69 
6584.98 15181.9 5 91089 - 97674 31f2 - 2112 CII RA69 
6594.00 15161.2 145 83894 -: 90487 31f2 - 31/2 CII RA69 
6617.18 15108.0 269 84132 - 90749 2112 2112 CII RA69 
6623.29 15094.1 48 91089 - 97712 31f2 - 41f2 CII RA69 
6634.48 15068.7 1 91069 ~ 97703 Va: 1V£ CII RA69 

6642.00 15051.6 4 84485 - 91127 1112 - 2112 Cl I RA69 
6670.32 14987.7 29 91069 - 97739 1/2 - 11f2 ell RA69 
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CT A ACT and Energy levels J Spectrum Reference 

(cm-1) (A) (cm-1) character (cm-1) 

6672.18 14983.5 95 84988 - 91660 1~ - 2~ ell RA69 
6684.75 14955.3 78 85917 - 92602 lh- lh ell RA69 
6688.15 14947.7 43 84485 - 91173 Ph - Ph ell RA69 
6692.45 14938.1 108 84988 - 91680 llh - 1112 ell RA69 
6695.33 14931. 7 294 84648 - 91343 2¥2 - 2lh ell RA69 
6698.36 14925.0 7 el RA69 
6701.18 14918.7 6 88272 - 94973 lh- lh el I RA69 
6708.98 14901.3 10 85442 - 92151 llh - lh ell RA69 
6713.03 14892.3 3 91660 - 98373 2lh - 2lh ell RA69 
6726.04 14863.5 5 90948 - 97674 Ph - 2lh ell RA69 
6751.83 14806.7 82 85442 - 92194 1112 - 1112 CII RA69 
6755.60 14798.5 5 90948 - 97703 1112 - 2112 CII RA69 
6758.43 14792.3 50 91660 - 98418 2112 - 3112 CII RA69 
6786.38 14731.4 45 91906 - 98693 2¥2 - 2¥2 CII RA69 
6808.82 14682.8 6 91564 - 98372 lh- 1¥2 CII RA69 
6835.11 14626.3 9 91538 - 98373 1¥2 - 2112 CI I RA69 
6858.35 14576.8 3 94314 - 101172 1112 - 1112 CII RA69 
6867.83 14556.7 25 85735 - 92602 Ph - lh ell RA69 
6874.83 14541.8 3 CI RA69 
6880.84 14529.1 4 91538 - 98419 Ilh' - 2lh ell RA69 
6890.57 14508.6 16 84648 - 91538 2112 - 1¥2 el I RA69 
6895.90 14497.4 60 85244 - 92140 lh- Ilh ell RA69 
6918.31 14450.4 95 84988 - 91906 1¥2 - 2lh ell RA69 
6925.11 14436.3 13 90749 - 97674 2¥2 - 2¥2 CII RA69 
6949.82 14384.9 4 85244 - 92194 112- 1112 CII RA69 
6957.18 14369.7 148 84132 - 91089 2¥2 - 3112 CII RA69 
6992.30 14297.5 2 84688 - 91680 112- Ilh CII RA69 
6994.97 14292.1 73 84132 - 91127 2lh - 2¥2 CII RA69 
7012.78 14255.8 3 84648 - 91660 2112 - 2¥2 CII RA69 
7029.69 14221.5 2 91343 - 98372 2¥z - 1112 CII RA69 
7032.93 14215.0 5 84648 - 91680 2lh - 1112 CII RA69 
7041.19 14198.3 48 84132 91173 2¥2 l¥z CII RA69 
7053.33 14173.8 11 84485 91538 H"2 - 1112 CII RA69 
7058.71 14163.0 1 el RA69 
7075.31 14129.8 14 91343 - 98418 2lh - 3¥2 CII RA69 
7078.99 14122.4 4 84485 - 91564 1112 - lh CII RA69 
7149.42 13983.3 4 CI RA69 
7152.07 13978.1 120 91680 98833 1112 2112 CII RA69 
7154.97 13972.5 1 91538 - 98693 1112 - 2¥z Cli RA69 
7160.62 13961.5 19 85442 - 92602 1112 - 112 CII RA69 
7163.00 13956.8 2 84988 - 92151 lYz - ¥z CII RA69 
7175.26 13933.0 15 84485 - 91660 Ilh 2112 CII RA69 
7179.92 13923.9 :lU 'JU4l\( - 97007 3V2 - 3if2 ClI HAb9 
7186.55 13911.1 2 90487 - 97674 3112 - 2112 CII RA69 
7195.85 13893.1 110 84485 - 91680 1112 - 1112 CII RA69 
7199.97 13885.1 7 91173 - 98373 l¥2- 2Y2 CII RA69 
7211.31 13063.3 I:l 841.32 91343 2~ 2Yz CII RA69 
7224.72 13837.6 125 90487 97712 3112 4¥2 CII RA69 
7229.90 13827.7 9 CI RA69 
7233.01 13821. 7 525 83894 - 91127 3lh - 2112 CII RA69 
7242.9.2 13802.8 11 944112 - 101725 2V:! - 11,12 CII RA69 

7258.87 13772.5 50 84648 - 91906 2112- 2112 CII RA69 
7291.92 13710.1 2 91127 - 98418 2112 3¥z CII RA69 
7294.02 13706.1 5 91089 98383 3112 41Jz Cl I RA69 
7328.76 13641.1 3 C1 RA69 
7349.70 13602.2 11 91343 - 98693 2lh - 2112 CII RA69 
7358.50 13586.0 6 85244 - 92602 1J2 - 112 CI [ RA69 
7362.60 13578.5 28 el RA69 
7406.32 13498.3 160 84132 91538 2¥2 1¥2 ell RA69 
7421.89 13470.0 9 84485 - 9]906 1112 - 2¥2 Cl I RA69 
7424.56 13465.1 2 90948 - 98372 l¥z- 1112 Cli RA69 
7449.59 13419.9 90 83894 - 91343 3112 - 2¥2 ell RA69 
7462.85 13396.0 95 84688 - 92151 112 112 CII RA69 
7470.42 1:53HL.b :5U YU94B - 98419 Ilf2 - Zlf2 ell RAoY 
7472.89 13378.0 33 90193 - 97666 4¥2 - 4% CII RA69 
7492.09 13343.8 550 84648 - 92140 2Y2 - 1% CII RA69 
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cr A /lcr and Energy levels J Spectrum Reference 

(em-I) (A) (cm-~ character (em-I) 

7518.99 13296.0 310 90193 97712 4V2 51f2 CII RA69 
7548.62 13243.8 350 84132 - 91680 21f2 - I1f2 CII RA69 

7558.90 13225.8 2 Cl RA69 
7566.00 13213.4 7 91127 - 98693 2V2 - 3V2 ell RA69 
7568.93 13208.3 20 82918 90487 2V .. - 31f2 CII RA69 
7583.70 13182.6 8 83364 - 90948 V2 - I1f2 CI) RA69 
7591.71 13168.9 13 Cl RA69 
7614.26 13129.7 100 84988 - 92602 1112 - V .. CII RA69 
7618.36 13122.6 16 83130 - 90749 IV2 - 2112 CII RA69 
7626.85 13108.0 4 94482 - 102108 2112 - I1f2 Cll RA69 
7634.34 13095.1 49 90749 - 98383 2V2 - 31f .. Cil RA69 
7637.73 13089.3 3 el RA69 
7653.28 13062.7 5 CI RA69 
7655.05 13059.7 -1 84485 92140 11,1~ - H'2 ell RAtlQ 

7666.03 13041.0 125 84485 - 92151 IV .. - 1f2 ell RA69 
7669.80 13034.6 9 90749 - 98419 2V2 - 2% ell RA69 
7703.97 12976.8 20 83364 - 91069 V2 - 1f2 ell RA69 
7708.]9 12969.7 2 92194 - 99902 IVz - 1fz ell RA69 
7744.67 12908.6 24 90948 98693 1V .. - 2112 Cll RA69 
7749.26 12900.9 3 el RA69 
7766.62 12872.1 39 83894 - 91660 3% 21f2 el I RA69 
7768.00 12869.8 4 el RA69 
7774.43 12859.2 13 84132 - 91906 2V2 - 2V2 CII RA69 
7808.50 12803.0 37 83364 - 91173 V2 - IV .. el I RA69 
7812.87 12795.9 12 el RA69 
7881.95 12683.7 2B 94973 - 102855 V2 - CII RA69 
7884.60 12679.5 1 90948 - 98833 Ph - 21;2 ell RA09 
7895.64 1 12661.7 47 90487 - 98383 3V2 - 4% Cll RA69 
7913.96 I ]2632.4 3 84688 - 92602 V2 - 112 C) I RA69 
7920.92 12621.3 47 95180 - 103101 31f .. - 2V2 ell RA69 
7930.86 ,12005.::1 I 90487 98418 3Vl 3% ell RA69 
7938.02 12594.2 142 83130 91069 1V2 112 ell RA69 
7943.74 12585.1 10 90749 98693 2V2 3lh CII RA69 
7957.34 12563.6 38 95144 - 103102 2V2 - IV2 CII RA69 
7996.09 12502.7 63 83130 91127 1V2 - 2V2 CII RA69 
8042.77 12430.1 12 83130 - 91173 IV2 - IV2 Cl I RA69 
8069.45 12389.0 4 el RA69 
8111. 70 12324.5 3 CI RA69 
8140.73 12280.5 16 CI RA69 
8170.19 12236.3 5 82918 91089 2V2 - 3V2 CI1 RA69 
8173.62 12231.1 16 83364 - 91538 V2 IVz Cl I RA69 
8174.70 12229.5 4 C1 RA69 
8208.12 12179.7 77 82918 - 91127 21f2 - 2V2 ell RA69 
8212.69 12173.0 60 83130 91343 1V2 - 2Vz ell RA69 
8254.73 12111.0 60 82918 91173 21f2 I1f2 CII RA69 
8316.04 12021.7 172 83364 91680 Vz - 1V2 CII RA69 
8424.59 11866.76 0.02 195 82918 91343 2V2 21f2 CII RA69 
8529.68 11720.56 0.02 180 83130 91660 1112 - 21/2 CII RA69 
8550.11 11692.56 0.02 85 83130 91680 IlJ2 - IV2 el I RA69 
8591.50 11636.2 4 90193 - 98785 41f2 3¥l1 CII RA69 
8619.26 11598.7 5 94482 - 103]01 2V2 - 2lf2 ell RA69 
8622.88 11593.9 :3 Cl RA69 
8632.40 11581.1 3 el RA69 

. 8633.28 11579.9 9 94468 103102 1f2 1112 CII RA69 
8635.27 11577.2 11 85678 - 94314 1fz 1¥2 C1 I RA69 
8638.08 11573.5 .2 91564 - 10mm lh- 1,I2 CII RAtlQ 

8700.53 1 ]490.4- .3 el RA69 
8729.74 11452.0 2 Cl RA69 
8741.67 11436.33 0.02 1000 82918 91660 21f2 - 2lf2 CI I RA69 
8753.48 11420.9 .3 CI RA69 
8762.08 11409.69 0.02 269 82918 91680 2Vz 1V2 CI I RA69 
8775.21 11392.62 0.02 23] 83364 - 92140 V2 IV2 CII RA69 
8786.44 11378.06 0.02 45 83364 - 92151 V2 - 112 CI I RA69 
8789.62 11373.9 5 85678 - 94468 1/2 - Vz el I RA69 
8822.87 11331.1 5 91343 - 100166 2V2 3V2 CII RA69 
8826.4] I 11326.5 6 91343 100169 2V2 3Vz Cl I RA69 

J. Phys. Chern. Ref. Data, Vol. 7, No.1, 1978 



A TOMICSPI:CTRAL LINES 121 

CI-Continued 

Intensity 
CT A l1u and ~lneb J Spectrum Reference 

(em-I) (A) (em-I) character (em-, 

8841.90 11306.7 3 91343 - 100185 21h - 21h CII RA69 
8857.80 11286.4 9 CI RA69 
8905.26 11226.2 2 74225 - 83130 IIh - IIh CII RA69 
8964.74 11151. 76 0.03 6 91906 - 100871 21h - '31h CII RA69 
8987.88 11123.05 0.02 300 82918 - 91906 21h - 21h CII RA69 
9009.23 11096.69 0.02 56 83130 - 92140 Ph - Ilh Cll RA69 
90.11.61 11093.8 6 91173 - 100185 IIh - IIh CI] RA69 
9012.19 11093.0 6 91173 - 100185 IIh - 21h CI] RA69 
9020.49 11082.84 0.02 206 83130 - 92151 IIh- Ih CI] RA69 
9029.23 11072.1 3 91173 - 100202 lY.z - IIh CI] RA69 
9036.19 11063.6 2 92140 - 1OlJ76 lY.z - 21h CI] RA69 
9040.00 11058.9 I CI RA69 
9043.02 11055.2 2 91127 - 100170 21h - 21h CI] RA69 
9076.18 11014.84 0.03 3 91089 - 100165 31h - 4Y.z CII 

I 
RA69 

9099.23 10986.93 0.02 13 91089 - 100188 3Y.z - 4lh CI] RA69 
9125.16 10955.71 0.04 I 151020 - 160145 2 - 2 Cln RA74 
9133.73 10945.4 5 91069 - 100202 Y.z- Ilh C1 ] RA69 
9184.00 10885.42 0.03 5 159490 - 168674 3 - 2 CIII RA74 
9208.29 10856.81 0.02 3 159466 - 168674 2 - 2 Cln RA74 
9212.5 10851.9 0.30 1 I 140741 - 149954 1 - 1 Cill RA74 
9221.233 10841.567 0.01 100 82918 - 92140 2lh - IIh ell RA69 
9223.28 10839.16 0.02 3 159451 - 168674 I - 2 CIII RA74 
9229.27 10832.13 0.02 9 91660 - 100889 2Y.z - 3lh CII RA69 
9237.75 10822.18 0.03 3 83364 - 92602 Y.z- lh CII RA69 
9242.93 10816.11 0.02 4 131768 - 141011 2 - 2 CIII RA74 
9255.47 10801.47 0.01 9 131756 - 1410lJ 1 - 2 Cill RA74 
9269.38 10785.25 0.02 7 91906 - 101176 2lh - 3lh CII RA69 
9279.07 10773.99 0.04 1 140741 - 150020 1 - 0 Cll1 RA74 
9301.66 10747.8 1 CI RA69 
9327.32 10718.25 0.02 0 91538 - 100865 lY.z - 2lh CII RA69 
9337.50 10706.57 0.02 3 161636 - 170974 2 - 3 Clu RA74 
9350.25 10691.98 0.04 2 161656 - 171006 1 - 2 eln RA74 
9358.98 10682.0 7 C) RA69 
9379.94- 10658.13 0.04- 1 161672 171052 0 1 Cln RA74 
9395.90 10640.03 0.04 1 161656 171052 1 - 1 C1 II RA74 
9404.66 10630.12 0.02 3 el RA74 
9413.29 10620.4 7 C1 RA69 
9416.86 10616.~4 0.02 2 Q074() - IOn/fin 2VJ - ~VJ CII RA69 
9420.63 10612.10 0.02 1 90749 - 100170 2Y.z - 2'12 ell RA69 
94.30.94 10600.50 0.02 18 88272 - 97703 Ih- 1'12 ell RA69 
9444.59 10585.17 0.02 4 el RA69 
9448.37 10580.93 0.04 3 172743 182191 4 5 elll RA74 
9461.62 10566.12 0.05 4 el RA69 
9461.91 10565.79 0.02 5 150683 - 160145 3 - 2 CIII RA74 
9464.07 10563.39 0.04 3 172652 - 182116 3 - 4 CIII RA74 
9466.31 10560.88 0.02 4 88272 - 97739 lh- lh Cll RA69 
9466.58 10560.58 0.02 2 88272 - 97739 Ih- 1'12 CII RA69 
9471. 79 10554.77 0.02 8 83130 - 92602 lY.z- lh ell RA69 
9482.57 10542.78 0.02 4 172743 - 182225 4 - 5 CIII RA74 
9485.785 10539.202 0.01 44 88188 - 97674 IIh - 2'12 el I RA69 
9489.57 1053:5.00 0.04 3 172745 - i82Z32 4 - 4 CllI RA74 
9499.33 10524.18 0.02 3 Cl RA69 
9508.37 10514.17 0.01 25 154624 - 164133 4 - 5 CIll RA74 
9508.80 10513.70 0.02 6 154624 - 164133 4 - 4 CIII RA74 
9509.9.2 10512.16 0.01 19 15162.3 - 161133 3 - 4 ell! R.A74 
9510.33 10512.01 0.02 7 154623 164133 3 3 Cl][ RA74 
9512.934 10509.12 0.01 14 154620 164133 2 3 Cll! RA74 
9513.31 10508.71 0.0] 6 154620 164134 2 - 2 CIIl RA74 
9515.10 10506.73 0.02 33 88]88 - 97703 11f2 - ]Ih C:I I RAfiQ 

9515.20 10506.62 0.02 10 154619 164134 ] 2 Clu RA74 
9515.38 10506.43 0.02 15 88188 - 97703 Ilh 2% CII RA69 
9515.47 10506.32 0.03 6 154619 ]64134 ] 1 Cln RA74 
9516.53 10505.16 0.02 5 154618 164134 0 1 ell1 RA74 
9521.11 10500.10 0.05 2 172574 - 182095 2 3 Cin RA74 
9546.33 10472.36 0.02 3 91343 - 100889 2% - 3% Cll RA69 
9550.50 10467.79 0.02 7 88188 97739 11h - 112 CII RA69 
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122 MICHAEL OUTRED 

CI-Continued 

Intensity 
u A Au and Energy levels J Spectrum Reference 

(em-I) (A) (cm-~ character (em-I) 

9550.76 10467.50 0.03 5 88188 - 97739 IY2 - lY2 CII RA69 
9582.50 10432.83 0.01 38 131768 - 141351 2 - 3 eIII RA74 
9587.354 10427.549 0.01 44 88080 - 97667 2Yz - 3Y2 ell RA69 
9594.08 10420.24 0.02 105 88080 - 97674 2Yz - 3Y2 ell RA69 
9594.27 10420.04 0.02 80 88080 - 97674 2Yz - 2Yz ell RA69 
9605.66 10407.68 0.04 1 172574 - 182180 2 - 2 eIII RA74 
9619.642 10392.549 0.01 331 74865 - 84485 Y2 - 1% el I RA69 
9623.59 10388.29 0.02 10 88080 - 97703 2Yz - lY2 ell RA69 
9623.899 10387.952 0.01 34 88080 - 97703 2Y2 - 2% ell I RA69 I 
9634.84 10376.16 0.03 0 85678 - 95313 Yz - lYz ell I. RA69 
9659.27 10349.91 0.02 2 88080 - 97739 2% - lY2 ell RA69 
9677.76 10330.14 0.02 2 90487 - 100165 31/2 - 4Y2 ell RA69 
9678.35 10329.51 0.02 3 90487 - 100166 3lf2 - 31/2 el I RA69 
9687.160 10320.115 0.01 205 87979 - 97666 3Y2 - 4lfz ell RA69 
9687.89 10319.33 0.02 20 87Y7Y - ':;11661 ;PI2 - 3 112 ell RAC59 

9691. 70 10315.28 0.03 1 el RA69 
9692.28 10314.67 0.02 1 91173 100865 Ilfz 21/2 ell RA69 
9694.602 10312.193 0.01 44 87979 - 97674 3Y2 3lfz ell RA69 
9700.81 10305.00 0.02 22 90487 - 100188 31,i 4Vl ell RA69 

9724.45 10280.54 0.02 4 87979 - 97703 31/2 2lfz ell RA69 
9781. 74 10220.33 0.02 10 91089 - 100871 3lf2 - 4lfz ell RA69 
9822.96 10177.44 0.02 1 74865 84688 Yz - 1/2 ell RA69 
9906.'115 10091. 703 0.01 150 74225 84132 1lh ?lh (:1 I RAnQ 

9941.66 10055.93 0.03 I 90948 - 100890 J112 - 21/2 ell RA69 
9953.58 10043.88 0.02 2 153258 - 163212 2 - 1 eln RA74 
9995.03 10002.23 0.02 4 90193 - 100188 

[ 
4% - 5Yz ell RA69 

CI References 

RA69 Radziemski, 1. J., Jr., and Kaufman, V., J. Opt. Soc. Amer. 59, 
424-443 (1969). 

Source: Electrodeless discharge tube (2.45 GHz) 
Instrument: 3.4 m Ebert spectrograph 
Detector: Photographic 
Uncertainty in u: Not given for wave numbers less than 

8400 cm-1 

HU71 Humphreys, e. J., Paul, E., Jr., and Minnhagen, L., J. Opt. 
Soc. Amer. 61, 110-114 (1971). 

SOUTce: Electrodeless discharge tube (2.45 GHz) 
Instrument: 1 m Littrow spectrometer 

Detector: PbS cooled with liquid nitrogen 
Uncertainty in 0": Not given 

J. Phys. Chem. Ref. Data, Vol. 7, No.1, 1978 

HU72 Humphreys, C. J., and Paul, E., Jr., J. Opt. Soc. Amer. 62, 
432-439 (1972). 

Source: Electrodeless discharge tube (2.45 GHz) 
Instrument: 1 m Littrow spectrometer 
Detector: PbS cooled with liquid nitrogen 
Uncertainty in cr: Not given-observed wavenumbers cal. 

culated from established energy levels 
(see RA69) 

RA74 Radziemski, 1. L., Jr., and Kaufman, V., J. Opt. Soc. Amer. 64, 
366-389 (1974). 

Source: 
Instrument: 
Detector: 

Pulsed r.f. electrodeless ring discharge 
10.7 m Wadsworth spectrograph 
Photographic 

Additional References 

Humphreys, C. J., and Paul, E., Jr., J. Opt. Soc. Amer. 49, 
1180 ( 1959). 



ATOMIC·· SPECTRAL LINES 1'23 

Chromium 

Cr, Z = 24 

Cr I Normal state of valence electrons 3dli4s 7S3 I.P. = 54570 cm-1 

Cr II Normal state of valence electrons 3d5655/2 LP. = 133060 cm- 1 

Cr 

Intensity 
u A Au and Energy levels J Spectrum Reference 

(em-i) (A) (cm-~ character (em-i) 

8610.55 11610.48 15 26787 - 35398 3 - 4 en KI53 
8705.01 11484.50 IS 26796 - 35501 2 - 3 Cn KI53 
8713.79 11472.93 10 26787 - 35501 3 - 3 Cn KI53 
8771.10 11397.96 12 26801 35572 1 2 erl KI53 
8776.74 11390.63 15 26796 35572 2 2 Crl KI53 
8785.52 11379.26 5 26787 35572 3 2 erl KI5S 
8816.58 11339.16 IS 26801 35618 1 - 1 en KI53 
8822.26 11331.88 10 26796 3661B 2 1 CrI KIS3 
883B.78 11310.69 12 26801 - 35640 I - 0 erl KI53 
8960.51 ] 1157.03 25 27935 36895 4 3 Crl KI53 
9051.69 11044.64 5 24286 33338 1 0 en KI53 
9075.53 11015.63 30 27820 36895 3 3 erl KI53 
9123.93 10957.19 12 24299 - 33423 2 - I Crl KI53 
9146.71 10929.90 10 24277 - 33423 0 - 1 Crl KI53 
9166.90 10905.83 2S 27728 - 36895 2 - 3 Cn KI53 
9169.37 ]0902.90 2 Cr KI53 
9238.23 10821.62 12 24303 - 33542 3 - 2 erl KI53 
9242.26 10816.91 8 24299 - 33542 2 - 2 Crl KI53 
9255.55 10801.37 ]2 24286 - 33542 ] - 2 Crl . KI53 
9367.60 10672.17 18 24303 - 33671 3 - 3 en 

I 
KI53 

9371.68 10667.53 15 24299 - 33671 2 - 3 erl KI53 
9389.17 10647.66 12 24282 - 33671 4 - 3 Crl KI53 
9403.50 10631.42 2 39158 - 48562 4 - 4 

I 

Cr I? KI53 
9403.50 10631.42 2 47985 - 57389 5 6 Cr I? KI53 
9475.97 10550.12 3 2-12S6 - 33762 1 0 Cl'1 KI53 
9512.18 10509.96 10 24303 - 33816 3 - 4 Cr I KI53 

I 
9533.70 10486.24 20 24282 - 33816 4 - 4 Cr I KI53 
9597.30 I 10416.75 2 24299 - 33897 2 - 1 ert Kl53 
9620.08 i 10392.10 1 24277 - 33897 0 - I 

I 

CrI KI53 
9784.87 10217.06 I 35S0I - 45286 3 ,- 4 Crt KI53 
9804.07 10I97.05 3 24093 - 33897 2 - 1 Crl KIS3 
9886.63 10111.90 1 24303 - 34190 3 - 2 Cr I KIS3 
9908.48 10089.61 2 35398 - 45306 4 - S Cr I KIS3 
9914.80 10083.17 5 28682 - 38597 2 - 1 Crl KI53 
9917.60 10080.32 15 28679 - 38597 1 - 1 Crl KI53 

Cr Reference 

KI53 Kiess, C. C., J. Res. Nat. Bur. Stds. 51, 247-305 (1953). 
Source: D.C. arc 

Additional References 

Instrument: 21' Grating spectrograph 
Detector: Photographic Kiess, C. C., J. Res. Nat. Bur. Stds. 15, 79 (1935). 
Uncertainty in u: Not given 
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MICHAEL OUTRED 

Copper 

CUr Z = 29 

eu I Normal state of valence electrons 3d104s 251/ 2 I.P. = 62317 cm-1 

eu II Normal state of valence electrons 3dl0 ISO I.P. = 163669 cm-1 

Cu 

Intensity -! 
CT A ACT and Energy levels J I Spectrum Reference 

(em-I) (A.) (em-I) character (em-I) 
1 

9828.23 10172.00 2L 40113 - 49942 Ph - 2% CUI SH48 
9833.14 10166.91 IS L 136270 - 146103 4 - 5 Cu II SH36 
9837.04 10162.88 1 L 136270 - 146107 4 - 4 Cu II SH36 
9852.64 10146.78 10 L 58119 - 67971 2112 - }l/2 Cu I SH48 
9905.88 10092.27 OL 138261 - 148167 3 - 3 Cu II 5H36 
9917.46 10080.47 10 L 138261 - 148179 3 - 4 Cu II SH36 
9942.56 10055.02 30 L 136160 - 146103 5 -6 Cu II SH36 
9946.42 10051.12 3L 136160 - 146107 5 - 5 Cu II SH36 
9947.65 10049.88 lL 138220 - 148167 4 - 4 Cu II SH36 
9956.91 10040.53 OL 138177 - 148133 2 - 2 Cu II SH36 
9959.23 10038.19 IS L 138220 - 148179 4 - 5 Cu II SH36 
9961.08 10036.32 5L 136133 - 146094 4 - 4 Cu II SH36 
9970.41 10026.93 1 L 136133 - 146103 4 - 5 Cu II SH36 
9974.27 10023.05 30 L 136133 - 146107 4 - 5 Cu II SH36 
9990.59 10006.68 lOL 138177 - 148167 2 - 3 Cu II SH36 

Cu References 

SH36 Shenstone, A. G., Phil. Trans. Roy. Soc. A235, 195-243 
(1936). 

Soun:e: Schuler tube 
Instrument: 21' Wadsworth spectrograph 
Detector: Photographic 
Uncertainty in 0-: Not given 

J. PhYI. Chem. Ref. Data, Vol. 7, No.1, 1978 

SH48 Shenstone, A. G., Phil. Trans. Roy. Soc. A241, 297-322 
(1948). 

Source: Globule arc 
Instrument: 21' Wadsworth spectrograph 
Detector: Photographic 
Uncertainty in 0-: Not given 



ATOMICSPECl KAL LlNt:~ 1~5 

Curium 

em, Z = 96 

em I Normal state of valence electrons 5f7(85°7!2)6d7s2(7/2, 3/2t2 J.P. = 48554 cm-1 

em II Normal state of valence electrons 5f77s285°7/2 J.P. = 

Cm 

A 6.0-

Intensity ! 
J Spectrum Reference 0- and : Energy levels 

(ern-I) (A) (ern-I) character I (ern-I) 

3774.254 26488.06 6 16516 - 20290 4 - 3 Crn I C076 

3928.361 25448.95 5 5136 - 9064 5 - 5 Crn I C076 

3939.755 25375.35 6 15719 - 19658 4 - 3 Crn I C076 
3997.922 25006.16 3 19059 - 23057 6 - 5 Crn I C076 
4061.956 24611.95 6 815 - 4877 4 - 4 Crn 1 C076 
4068.951 24569.64 3 18060 22129 5 6 Crn I C076 
4070.657 24559.35 3 22538 26609 7 7 Crn I? C076 
4070.657 24559.35 .3 33041 - 37112 2 - 2 Crn I? C076 
4079.997 24503.12 () lJ641 - 15721 5 - 5 ·Crn} C076 
4084.158 24478.16 6 20912 - 24996 5 - 4 Crn} C076 
4106.515 24344.89 3 22341 - 26447 4 - 3 Cm 1 C076 
4129.734 24208.02 6 17656 21786 ·6 6 Crn } C076 
4187_270 23875.38 8 1877 9064 1 So Cm I C076 

4211.450 23738.30 6 16516 - 20727 4 - 3 Cm} C076 
4216.062 23712.33 8 15924 - 20140 3 - 2 Cm I? C076 
4216.062 23712.33 8 10484 - 14700 3 - 4 Cm I? C076 
4235.116 23605.65 6 19059 - 23292 6 - 5 CmI C076 
4300.525 23246.62 3 17047 - 21348 6 - 6 Crn I C076 
4320.865 23137.19 6 815 - 5136 4 - 5 Crn } C076 
4327.894 23099.61 3 22297 - 26625 5 - 6 Cm I C076 
4337.610 23047.87 6 19296 - 23633 6 - 6 CmI C076 
4349.685 22983.89 5 20673 - 25023 4 - 3 Crn I C076 
4357.255 22943.96 3 17656 - 22013 6 - 5 CmI C076 
4365.972 22898.15 4 15924 - 20290 3 - 3 Crn } C076 
4414.940 22644.17 4 22013 - 26428 5 - 6 CmI C076 
4424.629 22594.59 3 23419 - 27843 5 - 5 Crn I C076 
4432.088 22556.56 4 16915 - 21348 5 - 6 CmI C076 
4445.925 22486.36 7 15546 - 19992 2 - 1 Crn I C076 
4461.653 22407.09 7 15719 - 20180 4 - 4 Cml C076 
4493.962 22246.00 7 16516 - 21010 4 - 4 CmI C076 
4529.076 22073.53 8 18009 - 22538 7 - 7 CmI C076 
4542.804 22006.82 4 22806 - 27349 6 - 6 Cm I C076 
4550.859 21967.87 8 17463 - 22013 5 - 5 CmI C076 
4.501.797 21915.20 3 25878 - 30439 5 - 4 Cml C076 
4575.458 21849.76 7 302 - 4877 3 - 4 Cml C076 
4580.443 21825.98 8 4877 9458 4 - 3 Cml C076 
4588.413 21788.07 3 20435 - 25023 3 3 Cml C076 
4608.240 21694.33 4 24951 - 29559 7 - 6 Cm1 C076 
4673.10] 21393.22 9 11641 - 16314 5 - 4 CmI C076 
4692.126 21306.48 7 15300 - 19992 1 - 1 CmI C076 
4699.510 2]273.00 4 17047 - 21746 6 7 CmI C076 
4706.579 21241.05 9 10971 15677 4 3 Cml C076 
4734.196 21117.14 6 22615 - 27349 7 - 6 CmI C076 
4738.900 21096.18 7 17047 - 2]786 I 6 - 6 Cm I C076 i 

4739.108 21095.25 6 18060 - 22799 I 5 - 5 Cm.I C076 
4743.901 21073.94 7 15546 - 20290 2 - 3 CmI C076 
4745.540 21066.66 3 19755 - 24501 4 - 5 Cm I? C076 
4745.540 21066.66 3 21786 - 26531 6 - 6 Cm I? C076 
4750.508 21044.63 6 10971 - 15721 4 - 5 Cm I C076 
4767.845 20968.10 9 10484 - 15252 3 - 2 Cm! C076 
4780.748 20911.51 9 12534 - 17315 6 - 5 ' CmI C076 
4794.052 20853.48 8 20197 - 2499] 6 - 6 CmI C076 
4803.168 208]3.90 3 15924 - 20727 3 - 3 Cm I C076 
4804.023 20810.20 3 20197 - 25001 6 - 5 CmI C076 
4839.255 20658.69 8 11641 - 16480 5 - 4 Cm I C076 
4840.192 20654.69 8 15300 - 20140 1 - 2 Cm I C076 
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126 MICHAEL OUTRED 

Cm-Continued 

Intensity 
0" A 1:t.0" and Energy levels J Spectrum Reference 

(em-~ (A.) (em-I) character (crn- 1) 

4870.464 20526.31 9 16915 - 21786 5 - 6 Cm I? C076 

4870.464 20526.31 9 32317 - 3iJ87 4 - 5 emf'! t;U76 

4871.568 20521.66 3 22538 - 27410 7 - 7 Cm I C076 

4924.803 20299.83 4 20593 - 25518 7 - 6 Cm I C076 

4953.820 20180.93 3 21828 - 26782 5 - 4 Cm I C076 

4958.771 20160.78 3 17656 - 22615 6 - 7 Cml C076 

5004.645 19975.98 9 17656 - 22660 8 - 8 Cm I C076 

5055.059 19776.76 3 Cm C076 

5067.082 19729.83 4 22557 - 27624 2 - 3 Cm I C076 

5075.351 19697.69 3 26388 - 31464 7 - 7 Cml C076 

5085.679 19657.68 8 15924 - 21010 3 - 4 Cm J C076 

5107.783 19572.62 9 10144 - 15252 2 - 2 Cm I? C076 

5107.783 19572.62 9 30483 - 35591 6 6 Cm I? C076 
5107.723 19572.62 9 29229 _~4B7 4. - :l Com I? C:076 

5113.243 19551.72 6 22615 - 27728 7 - 7 Cm I C076 

5134.606 19470.37 7 15719 - 20853 4 - 5 Cm I? C076 

5134.606 19470.37 7 31370 - 36505 4 - 3 Cm I? C076 

5144.767 19431.92 6 13720 - 18865 7 - 6 Cml e076 
5181.098 19295.65 7 15546 - 20727 2 3 Cm I C076 

5190.116 19262.13 6 22538 27728 7 7 Cm I e076 

5]92.886 19251.85 7 10484 - 15677 3 - 3 em 1 e076 

5251.45] 19037.15 8 17656 - 22907 8 - 7 em I e076 

5301.887 , 18856.06 8 15719 - 21020 4 - 5 Cm I? e076 

5301.887 18856.06 8 23327 - 28629 4 - 3 Cm I? C076 

5343.612 18708.82 8 10971 - 16314 4 - 4 eml C076 

5348.056 18693.27 4 16480 - 21828 4 - 5 Cmf C076 
5400.051 18511.23 ti 17(jjO - 23057 6 - 5 Cm I C07Ci 

5417.738 18452.84 4 20197 25616 6 - 6 Cml C076 
5422.55] 18436.47 4 22099 - 27522 3 - 4 Cm I C076 

5455.115 18326.41 3 21010 - 26465 4 - 4 CmI C076 
5456.140 18322.94 8 9064 14.521 5 4 Cml C076 

5497.618 18184.73 8 16516 22013 4 - 5 CmI C076 

5509.767 18144.63 6 10971 - 16480 4 4 Cmf e076 
5519.152 18113.78 7 33148 - 38667 3 - 2 Cm I C076 
5532.824 18069.01 9 10144 - 15677 2 - 3 Cml C076 

5562.581 .17972.35 8 8958 - 14521 4 - 4 Cml C076 

5573.856 17936.00 3 Cm C076 
5581.018 17912.98 6 9671 - 15252 2 - 2 Cml C076 

5583.546 17904.87 5 16516 - 22099 4 - 3 Cm 1 C076 
56]].707 178]5.02 7 20853 26465 5 - 4 CmI C076 

5635.844 17738.72 4 17656 - 23292 6 5 Cml i C076 
5674.050 17619.28 9 11641 - 17315 5 - 5 eml 

'i 

C076 ; 

5674.782 17617.01 I 6 10971 - 16645 4 - 3 Cm) C076 
5712.692 17500.10 3 20912 26625 5 - 6 Cml C076 
5714.863 17493.45 4 22129 27843 6 5 em 1 e076 
5721.182 17474.13 7 17656 23377 6 - 6 emI C076 
5728.052 17453.]7 9 16932 22660 7 8 CmI C076 

5749.678 17387.53 3 23136 - 28886 6 - 5 CmI C076 

5756.927 17365.63 3 Cm C076 

5763.037 17347.22 3 17036 22799 6 - 5 Cm I e076 

'5763.729 17345.14 3 22334 - 28097 3 - 3 emI C076 
1i794.658 17252.56 S 9458 15252 3 2 Cm I C076 

5810.064 17206.8] 4 23419 - 29229 5 4 em 1 C076 

5823.819 17166.17 6 24749 30573 6 - 5 Cm I C076 

5829.447 17149.60 7 17463 23292 5 5 Cm f C076 
5829.91B 17148.21 9 104M - 16314 3 4 Cm 1 C07f. 

5834.851 17133.72 3 20593 26428 7 - 6 Cm I e076 

5843.929 17107.10 8 17463 - 23306 5 4 Cm I e076 

5865.720 17043.55 3W Cm e076 

5866.931 17040.03 3W 25237 31104 4 4 em I 

I 
C076 

5871.408 17027.04 6 17036 - 22907 6 7 em! C076 

5873.947 17019.68 3 1974] 25615 5 6 em J? C076 

5873.947 17019.68 3 25838 - 31712 5 - 4 Cm I? e076 

5934.515 16845.97 7 9784 - 15719 4 - 4 Cm I? e076 
5934.515 16845.97 7 32865 38799 4 4 Cm I? C076 

5936.121 16841.42 5 21688 - 27624 4 3 em I I C076 
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Cm-Continued 

Intensity 
u A Au and Energy levels J Spectrum Reference 

(em-I) (A) (em-, character (em-I) 

5937.930 16836.28 6 20593 - 26531 7 - 6 Cml C076 
5974.351 16733.65 4 20197 - 26171 6 - 5 Cml C076 
5974.858 16732.23 7 16932 - 22907 7 - 7 Cml C076 
5996.072 16673.03 8 10484 - 16480 3 - 4 Cml C076 
6006.058 16645.31 8 9671 - 15677 2 - 3 Cmf C076 
6009.817 16634.90 3 17047 - 23057 6 - 5 Cmf C076 
6012.584 16627.24 6 20435 - 26447 3 - 3 Cmf C076 
6015.212 16619.98 5 20593 - 26609 7 - 7 Cmf C076 
6053.727 16514.24 3 19824 - 25878 5 - 5 Cm I C076 
6053.957 16513.61 6 17656 - 23710 6 - 7 Cm) C076 
6072.061 16464.37 3 17463 - 23535 5 - 4 Cml C076 
6100.313 16388.12 4 17036 - 23136 6 - 6 Cm I C076 
6121.416 16331-63 3 24451 - 30573 6 5 Cm! C076 
6130.425 16307.63 5 22129 - 28259 6 - 7 Cml C076 
6141.381 16278.53 3 16915 - 23057 5 - 5 Cm J C076 
6145.438 16267.79 3 22334 - 28479 3 - 2 Cm) C076 
6155.299 16241. 73 3 21688 - 27843 4 5 CrnI C076 
6161.089 16226.46 7 10484 - 16645 3 - 3 Cm) C076 
6167.366 16209.95 3 24749 - 3091p 6 - 5 Cml C076 
6168.980 16205.71 8 19059 - 25228 6 - 5 Cmf C076 
6174.550 16191.09 8 19059 - 25233 6 - 6 CrnJ C076 
6175.263 16189.22 4 15924 - 22099 3 - 3, CmI C076 
6176.913 16184.89 4W Crn C076 
6185.009 16163.71 6 22341 - 28526 4 - 4 Crn I C076 
6193.346 16141.95 6 3941 10134 5lh - 41h Cm II C076 
6203.703 16114.85 5 16932 - 23136 7 - 6 em I C076 
6219.699 16073.56 5 9458 - 15677 3 - 3 CmI C076 
6245.012 116008.40 9 17047 - 23292 6 - 5 Cm} C076 
6246.565 16004.43 . 3 22334 - 28580 3 - 4 Cm) C076 
6247.450 16002.16 .3 22268 - 28515 4 4 Crnf C076 
6257.052 15977.60 3 19059 - 25316 6 5 Cm) C076 
6330.065 15793.31 9 12534 ~ 18865 6 - 6 Cml C076 
6330.348 15792.60 7 17047 - 23377 6 - 6 Cm f C076 
6344.561 15757.23 9 10971 - 17315 4 - 5 Cml C076 
6347.645 15749.57 5 20435 - 26782 3 - 4 Cm I? C076 
6347.645 15749.57 5 23136 - 29484 6 - 5 Cm J? C076 
6362.659 15712.41 8 20762 - 27124 7 - 6 Cml C076 
6376.574 15678.12 5 16915 - 23292 5 - 5 Crn I C07ti 
6380.656 15668.09 3 21348 - 27728 6 - 7 Cml C076 
6391.055 15642.59 9 16915 - 23306 5 - 4 Cm r? C076 
6391.055 

1

15642059 9 32796 - 39187 4 - 5 Cm I? C076 
6393.172 15637.41 8 815 - 7208 4 - 3 Cm I C076 
6409.197 15598.32 4 21688 28097 4 - 3 Cmr C076 
6418.449 15575.83 7 11641 - 18060 5 5 Cml C076 
6427.974 15552.75 6 20197 26625 6 - 6 Cm I? C076 
6427.974 15552.75 6 33758 - 40186 4 - 4 Cm I? C076 
6430.561 15546.49 3 19741 - 26171 5 - 5 Cm I e076 
6441.223 15520.76 6 18060 - 24501 5 - 5 Cm I e076 
6455.684 15485.99 6 9263 - 15719 3 - 4 Cml C076 
6501.026 15377.99 6 10144 - 16645 2 - 3 Cm I C076 
6::;1.3.640 15348.21 S 10484 16998 3 - 2 CmI C070 
6521.917 15328.73 7 19059 25581 6 - 5 eml C076 
6540.462 15285.26 3' 21348 - 27888 6 - 6 Cmr C076 
6553.193 15255.57 4 15546 - 22099 2 - 3 Cm r e076 
65SS.S71 15249.34 7 19059 - 25615 6 - 6 Cm I C076 
6567.526 15222.27 9 16516 23083 4 - 3 Cm I C076 
6597.438 15153.26 4 17036 23633 6 6 Cm I e076 
6619.188 15103.47 4 16915 23535 5 4 Cm r C076 
6636.981 15062.98 7 15110 21746 B 7 Cm I C076 
6656.800 15018.13 9 9064 15721 5 - 5 Cm I C076 
6661.204 15008.20 6 15924 - 22585 3 - 3 Cm I C076 
6686.976 14950.36 3 21828 - 2B515 5 - 4 Cm r? C076 
6686.976 14950.36 3 24079 - 30766 4 - 4 Cm r? C076 
6696.244 14929.67 3W Cm C076 
6731.753 14850.91 6 9784 16516 4 - 4 Cm I C076 
6761.046 I 14786.57 8 12534 19296 6 - 6 Cml C076 
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em-Continued 

Intensity 
(f' i- ller and Energy levell J Spectrum Reference 

(em-I) (A) (cm-, character (cm-, 

6763.233 14781.79 7 8958 - 15721 4 - 5 Cm) C076 
6778.977 14747.46 6 19059 - 25838 6 - 5 Cm) C076 
6786.135 14731.90 5 17047 - 23833 6 - 6 Cm I C076 
6790.689 14722.02 8 16516 - 23306 4 - 4 Cm I C076 
6834.921 14626.75 5 23775 - 30610 5 - 6 Cm I C076 
6262.677 146B6.04 7 10144 16998 2 2 ern I C076 

6856.730 14580.23 9 9458 - 16314 3 - 4 Cmf C076 
6864.646 14563.41 9 10133 - 16998 1 - 2 Cm f C076 
6867.475 14557.42 8 15924 - 22792 3 - 2 Cm f C076 
6873.719 14544.19 7 13720 - 20593 7 - 7 Cm) C076 
6884.183 14522.08 3 19741 - 26625 5 - 6 Cm I C076 
6906.674 14474.79 7 302 - 7208 3 - 3 Cm) C076 
6974.260 14334.52 9 9671 - 16645 2 - 3 Cmf C076 
7009.902 14261.64 8 17463 - 24472 5 - 4 Cm) C076 
7018.820 14243.52 4 16516 - 23535 4 - 4 Cm f C076 
7022.885 14235.27 9 9458 - 16480 3 - 4 Cm I C076 
7043.536 14193.54 6 17656 - 24700 6 - 7 Cm) C076 
7088.960 14102.59 7 10971 - 18060 4 - 5 Cm I C076 
7131.386 14018.69 6 9784 - 16915 4 - 5 Cm )? C076 
7131.386 14018.69 6 25826 - 32957 2 - 3 Cm f? C076 
7159.244 13964.14 9 15924 - 23083 3 - 3 Cmf C076 
7164.000 13954.87 4 16915 - 24079 3 - 4 Cml C076 
7187.901 13908.47 9 9458 - 16645 3 - 3 em! C076 
7208,827 13868.09 8 0- 7208 2 - 3 Cm f C076 
7223.367 13840.18 9 11641 - 18865 5 - 6 Cm) C076 
7224.456 13838.09 3 18009 - 25233 7 - 6 Cm) C076 
7240.664 13807.12 4 Cm C076 
7245.405 13798.08 8 15546 - 22792 2 - 2 Cm) C076 
7249.903 13789.52 9 9064 - 16314 5 - 4 Cm) C076 
7287.788 13717.84 3 24951 - 32239 7 - 6 Cm) C076 
7289.423 13714.76 7 12534 - 19824 6 - 5 Cmf C076 
7295.169 13703.96 3 17656 - 24951 8 - 7 Cm) C076 
7326.811 13644.77 9 9671 - 16998 2 - 2 Cml e076 
7334.916 13629.70 3 17656 - 24991 6 - 6 Cm) C076 
7356.335 13590.01 9 8958 - 16314 4 - 4 Cm) e076 
7382.406 13542.02 6 15924 - 23306 3 - 4 Cm) C076 
7414.835 13482.79 6 15721 - 23136 5 - 6 Cm )? C076 
7414.835 13482.79 6 8144 - 15559 4lfz - 4lfz Cm II? C076 
7416.071 13480.55 9 9064 - 16480 5 - 4 Cm) C076 
7437.546 13441.62 7 Cm C076 
7491.606 13344.63 9 15300 - 22792 1 - 2 Cm) C076 
7495.477 13337.74 3 9784 - 17280 4 - 4 Cm) C076 
7497.416 13334.29 4 20762 - 28259 7 - 7 Cmf C076 
7522.490 13289.84 9 8958 - 16480 4 - 4 eml e076 
7537.173 13263.95 8 15546 - 23083 2 - 3 Cm) C076 
7540.452 13258.18 9 9458 - 16998 3 - 2 Cm) C076 
7557.029 13229.10 8 16915 - 24472 5 - 4 Cm f? e076 
7557.029 13229.10 8 25793 - 33350 5 - 4 Cm f? C076 
7571. 709 13203.45 7 17656 - 25228 6 - 5 Cm f C076 
7573.445 13200.42 7 15719 - 23292 4 - 5 Cm f C076 
7587.926 13175.23 6 15719 - 23306 4 - 4 em f e076 
7605.777 13144.31 3 18009 - 25616 7 - 6 Cmf C076 
7627.735 13106.47 7 13720 - 21348 7 - 6 Cm f C076 
7652.704 13063.71 6 17047 - 24700 6 - 7 Cm) e076 
7654.347 13060.90 8 11641 - 19296 5 - 6 Cml e076 
7678.512 13019.80 6 9784 - 17463 4 - 5 Cmf C076 
7687.506 13004.57 9 8958 - 16645 4 - 3 Cm f C076 
7733.749 12926.81 7 20762 - 28495 7 - 7 Cm) C076 
7770.882 12865.04 6 17463 - 25233 5 - 6 Cm) C076 
7796.716 12822.41 3 19741 - 27538 5 - 4 Cm) C076 
7850.677 12734.28 8 1214 - 9064 6 - 5 Cm I C076 
7924.646 12615.41 6 17656 - 25581 5 - 6 Cm) C076 
7956.66] 12564.65 7 16516 - 24472 4 - 4 Cm I C076 
7958.600 12561.59 6 17656 - 25615 6 - 6 Cm I e076 
8020.275 12465.00 I 9 1764 - 9784 5 - 4 Cm I C076 
8026.720 12454.99 I ! 9 13720 - 21746 7 - 7 eml C076 
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Cm-Coutinued 

Intenl!lity 
CT A A.CT and Energy levels 1 Spectrum Referenee 

(cm-~ (A.) (cm-~ character (cm-~ 
..... ------

8038.555 12436.65 4 Cm C076 
8059.017 12405.07 4 12534 20593 6 7 Cm} C076 
8065.359 12395.32 3 19059 - 27124 6 - 6 Cm} C076 
8066.110 12394.16 9 13720 - 21786 7 - 6 Cm} C076 
8081.032 12371.28 4 16915 - 24996 5 - 4 Cm.1 C076 
8118.250 12314.56 6 17463 - 25581 5 - 5 Cm I C076 
8135.785 12288.02 6 Cm C076 
8145.437 12273.46 3 24129 - 32275 2 - 3 Cml C076 
8152.203 12263.27 5 17463 25615 5 - 6 Cm] C076 
8165.343 12243.54 3 16480 - 24646 4 - 5 Cm I C076 
8180.876 12220.29 4W 17047 - 25228 6 - 5 Cm] C076 
8182.723 12217.53 6 11641 - 19824 5 - 5 Cmt C076 
8250.852 12116.65 5 9064 - 17315 5 5 emf C076 
8318.680 12017.86 9 12534 20853 6 5 Cm1 C076 
8357.285 II 962. 34 5 8958 17315 4 5 Cm] C076 
8360.871 11957.21 4 15719 - 24079 4 - 4 Cm I? C076 
8360.871· 11957.21 4 25001 - 33362 5 - () Cm J? C076 
8375.310 11936.60 7 17463 - 25838 5 - 5 Cml C076 
8399.848 11901.73 6 Cm C076 
8447.719 11834.28 9 815 - 9263 4 - 3 Cml C076 
8480.665 11788.31 6 16516 24996 4 - 4 Cm I C076 
8485.960 11780.95 9 12534 21020 6 - 5 Cm] C076 
8539.028 11707.74 9 11641 20180 5 4 Cm] C076 
8548.379 11694.93 3 15924 - 24472 3 - 4 Cm I C076 
8555.461 11685.25 3 20673 29229 4 - 4 Cm I C076 
8586.051 11643.62 3 16932 25518 7 - 6 Cm I C076 
8687.642 11507.46 9 10971 - 19658 4 - 3 Cm I C076 
8712.071 11475.19 3 16516 25228 4 - 5 Cm1 C076 
8753.899 11420.36 8 15719 24472 4 4 Cm I C076 
8784.555 11380.51 6 19059 - -27843 6 - 5 CmI C076 
8790.871 11372.33 5 17047 - 25838 6 - 5 Cml C076 
8797.477 11363.79 6 20762 - 29559 7 - 6 Cml C076 
8811.273 11346.00 3 Cm C076 
8813.034 11343.73 3 12534 - 21348 6 6 Cm) C076 
8827.198 11325.53 5 Cm C076 
8853.234 11292.22 3 10971 19824 4 - 5 Cm] C076 
8895:147 11239.02 6 13720 - 22615 7 - 7 Cm] C076 
0961.222 11156.15 9 J02 - 9263 3 - 3 Cm J C076 
8968.889 11146.61 9 815 - 9784 4 - 4 Cml C076 
8974.032 11140.22 3 17036 - 26010 6 - 7 Cml C076 
9049.392 11047.45 4 25287 - 34337 2 - 3 Cm] C076 
9067.976 11024.91 - 3 10761- 291330 7 - 6 Cm I C076 
9067.976 11024.81 3 23730 - 32798 4 - 3 CmI C076 
9072.383 11019.45 6 15924 - 24996 3 - 4 Cm J C076 
9172.271 10899.45 6 11641 - 20813 5 - 4 CmJ C076 
9173.947 10897.46 9 10484 - 19658 3 - 3 CmI C076 
9209.538 10855.34 9 10971 - 20180 4 - 4 Cm J C076 
9211.233 10853.35 3 6347 - 15559 51;2 - 4¥2 Cmn C076 
9211.983 10852.46 3 11641 - 20853 5 - 4 Cm I C076 
9212.016 10852.42 9 12534 - 21746 6 - 7 Cm) C076 
9233.297 10827.41 3 24501 - 33734 5 - 6 Cm) C076 
9246.874 10811.51 3 Cm C076 
9251.408 10806.21 8 12534'- 21786 6 - 6 Cm J C076 
9263.373 10792.26 9 0- 9263 2 - 3 Cm J C076 
9279.345 lUT/3.68 .3 Cm C076 
9304.804 10744.20 3 9784 - 19089 4 - 5 Cm) C076 
9319.755 10726.97 3 17463 - 26782 5 4 Cm I C076 
9322.068 10724.30 4 16516 - 25838 4 - 5 Cm J C076 
9368.574 10671.07 3 11641 - 21010 5 - 4 Cm) C076 
9379.261 10658.91 9 11641 - 21020 5 - 5 Cm I C076 
9426.703 10605.27 3 Cm C076 
9468.088 10558.91 3 17656 27124 6 - 6 Cml C076 
9176.929 10519.06 5 15546 - 25023 2 3 Cm! C076 

9478.929 10546.83 4 12534 - 22013 6 - 5 CmI C076 
9482.390 10542.99 9 302 - 9784 3 - 4 Cm) C076 

1 1 4 719 - ~ 

4 - 5 m 076 9509.309 05 3.1 6 15 C J C 
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em-Continued 

Intensity 
(j A au and Energy levels J Spectrum Reference 

(em-I) (A) (em- 1) character (em-I) 

9513.878 10508.()9 9 10144 19658 2 3 Cm [ C076 
9590.172 10424.49 8 1511U - 247UU ~ - 7 i Cm I CO-It) 

9615.931 10396.57 7 Cm C076 
9657.557 10351.76 8 13720 - 23377 7 - 6 CmI C076 
9695.845 10310.88 8 10484 - 20180 3 - 4 Cm I C076 
9807.712 10193.27 3 15721 - 25529 5 - 4 Cm l C076 
9826.802 10173.47 6 19059 - 28886 6 - 5 Cml C076 
9842.782 10156.96 6 10971 - 20813 4 - 4 CmI 1, C076 
9847.644 10151.94 4 10144 - 19992 2 - 1 Cm[ C076 
9858.713 10140.54 4 10133 - 19992 1 - 1 Cm[ C076 
9862.246 10136.9] 4 15719 - 25581 4 - 5 Cm) C076 
9882.491 10116.14 6 10971 - 20853 4 - 5 Cm) C076 
9995.710 i 10001.56 4 10144 - 20140 2 - 2 Cm) C076 

em Reference 

C076 Conway, J. G., Blaise, J., and Verges, J., Spectrochim. Acta 
3lB, 31-47 (1976). 

Instrument: Fourier transform spectrometer 
Detector: PbS cooled with liquid nitrogen 

Source: Electrodeless discharge tube (2.45 GHz) Uncertainty in'u: Not given 
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Dysprosium 

Dy, Z = 66 

Dy I Normal state of valence electrons 4[106s2 518 J.P. = 47804 cm-1 

Dy II Normal state of valence electrons 4/ 1O (518)6s(8, 1/2)17/2 J.P. = 94124 cm-1 

Dy 

I 

Intensity 
U" A AU" ana Energy levels J Spectrum Reference 

(em-I) (A) (cm-~ character (em-I) 

8782.73 11382.863 0.02 1 12007 - 20789 8 - 8 DYI C07l 
8797.73 11363.454 0.02 1 23877 - 32675 8 - 8 Dy 1 C071 
8843.46 11304.711 0.02 ] 23832 - 32675 8 - 8 Dy! C071 
8908.83 11221.742 0.02 10 14625 - 23534 8 - 8 Dy] C071 
8938.88 11184.020 0.02 30 23736 - 32675 7 - 8 Dy! C071 
8965.60 11150.687 0.02 3 14625 - 23591 8 - 7 Dy! C071 
9005.33 11101.498 0.02 10 21616 - 30621 7 - 7 Dy! C071 
9066.15 11027.020 0.02 1 19092 - 28158 8 - 9 Dy! C071 
9071.31 1l020.761 0.02 1 29291 - 38362 8 - 7 Dn C071 
9102.97 10982:-424 0.02 0 18857 - 27959 7 - 7 Dy! C071 
9118.88 10963.260 0.02 0 28177 - 37295 8 - 7 Dy I C071 
9119.49 10962.527 0.02 0 27834 - 36954 7 - 8 DYl C07l 

9130.88 10948.852 0.02 1 18857 - 27987 7 - 6 Dn C071 
9154.59 10920.489 0.02 1 14625 - 23780 8 - 9 DYI C071 
9160.54 10913.401 0.02 1 17687 - 26848 7 - 7 DYl C071 
9166.68 10906.090 0.02 3 14367 - 23534 7 - 8 Dy] C071 
9223.45 10838.967 0.02 10 14367 - 23591 7 - 7 DYI C07l 
9266.38 10788.746 0.02 3 19092 - 28358 8 - 7 DYI C071 
9267.96 10786.905 0.02 1 14512 - 23780 9 - 9 DYI C071 
9287.53 10764.178 0.02 3 28358 - 37646 7 - 8 DYI C071 
9301. 73 10747.744 0.02 I 18172 - 27474 6 - 6 DYI C071 
9349.62 10692.698 0.02 1 9211 - 18561 5 - 6 DYI C07l 
9363.94 10676.337 0.02 10 14952 - 24316 7V2 - 8V2 Dy II C071 
9368.24 10671.444 0.02 0 18528 - 27896 7 - 8 Dy I C07l 
9426.73 10605.228 0.02 1 18561 - 27987 6 - 6 Dy I C071 
9431.44 10599.928 0.02 10 18528 - 27959 7 - 7 DYI C071 
9431.57 10599.790 0.02 10 14367 - 23799 7 - 7 Dy! C07l 
9500.04 10523.389 0.02 0 15691 - 25192 6112 - 7V2 Dy II C071 
9526.26 10494.426 0.02 1 IM3j - 27959 7 - 7 Dy I C07l 
9544.83 10474.004 0.02 1 26349 - 35894 8 - 8 DYI C071 
9551.51 10466.683 0.02 100 7485 - 17036 6V2 - 7V2 Dy II C071 
9672.35 10335.911 0.02 3 15194 - 24867 7 - 6 DYI C071 
9704.22 10301. 973 0.02 100 15194 - 24899 7 - 6 Dy I C07l 
9722.57 10282.533 0.02 I 13495 - 23218 9 - 9 Dy I C071 
9776.51 10225.793 0.02 3 19688 - 29465 8 - 9 Dy I C07l 
9797.90 10203.471 0.02 0 18528 - 28326 7 - 6 DYI C071 
9830.14 10170.012 0.02 3 18528 - 28358 7 - 7 DYI C071 
9892.99 10105.396 0.02 3 27319 - 372]2 8 - 7 DYI C07l 
9928.37 10069.385 0.02 3 23877 - 33806 8 - 7 DYI C07l 
9996.87 10000.392 0.02 1 Dy C071 

Dy Reference 

C07l Conway, D., and Worden, E. F., J. Opt. Soc. Amer. 61, 704-
726 (1971). 

Instrument: 3.4 m Ebert spectrograph 
Detector: Photographic 

Source: ElectrodeIess discharge tube (2.45 GHz) 
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Fluorine 

F, Z = 9 

F I Normal state of valence electrons 2s22p 5 2po3/2 I.P. = 140524 cm-1 

F II Normal state of valence electrons 2s22p4. 3P2 I.P. = 282059 cm-1 

F 

! 
I 

Intensity 
u A Au and Energy levels J iSpectrum Reference 

(em-I) (A) (em-I) character (em-I) 

8650.26 11557.17 0.05 50 116987 - 125637 3V2 - 2V2 F I Ll49 
8659.65 11544.65 0.05 20 J 17622 - 126282 2V2 - IV2 FI Ll49 
8708.25 11480.22 0.05 12 IJ7872 - 126581 IV2 - V2 F I Ll49 
8713.19 11473.70 0.05 30 117164 125077 2Yz lYz F I LI49 

8758.61 11414.20 0.05 15 117308 - 126067 IV2 - V2 FI Ll49 
9137.95 10940.37 0.05 40 119081 - 128219 1/2 - }l/2 FI 1149 
9150.97 10924.81 0.05 25 118936 128087 IV2 - 2V2 F I Ll49 
918589 10883.22 0.05 25 1189_~6 128122 11/2 lIJ2 F 1 UI\.Q 

9203.62 10862.31 0.05 200 118936 128140 IVz 2V2 F I Ll49 
9283.00 10769.43 0.05 40 118936 - 128219 IV2 IV2 FI LI49 
9438.25 10592.28 0.05 18 119081 - 128520 V2 - % F I 1149 
9441.43 10588.71 0.05 45 119081 - 128523 V2 ..:. }l/2 F I LI49 
9499.61 10523.86 0.02 2L 278159 - 287658 3 - 4 FII PA68 
9530.08 10490.21 0.05 10 119081 - 128611 %- 1% FI LI49 
9537.97 . 10481.54 0.02 4L 278159 - 287697 3 - 4 Fn PA68 
9580.35 . 10435.17 0.02 3L 246682 - 256262 2 - 1 FII PA68 
9583.34 .10431.92 0.05 12 IJ8936 - 128520 IV2 - V2 FJ 1149 
9588.51 10426.29 0.05 60 118936 - 128525 IV2 - 2% FJ LI49 
9596.80 10417.29 0.05 70 116040 - 125637 P/2 - 2V2 FJ LI49 
9600.45 10413.32 0.02 2L 246662 - 256262 1 - 1 FII PA68 
9607.7 10405.5 0.02 ] L 246654 - 256262 0 - I Fu PA68 
9630.49 10380.84 0.05 70 119081 - 128712 V2 - 1% F I 1149 
9675.13 10332.95 0.05 25 118936 - 128611 P/2 - P/2 FI I 1149 
9693.90 10312.94 0.02 4L 236960 - 246654 1 - 0 FII ! 

PA68 i 

9701.15 10305.23 0.02 5L 236960 - 246662 1 - 1 Fu PA68 
9712.67 10293.01 0.05 35 118427 - 128140 IV2 - 2V2 FI LI49 
9717.44 10287.96 0.05 15 118405 - 128122 1/2 - IV2 FI Ll49 
9719.81 10285.45 0.05 150 115917 - 125637 2V2 - 2V2 F I 1149 
9721.27 10283.90 0.02 6L 236960 - 246682 1 - 2 Fn PA68 
9733.72 10270.75 0.05 40 116143 - 125877 V2 - ]V2 FI Ll49 
9757.33 10245.90 0.02 2L 277902 - 287660 2 - 3 Fu PA68 
9761.06 10241.98 0.05 35 118936 - 128697 IV2 - 2V2 F I 1149 
9766.14 10236.65 0.02 3L 277892 - 287658 3 - 4 Fn PA68 
9767.65 10235.07 0.02 4L 277881 - 287649 4 5 FII PA68 
9775.53 10226.82 0.05 30 118936 - 128712 Ph - Ph FI 1149 
9779.66 10222.50 0.05 20 118405 - 128184 liz - Vz FI LI49 
9792.05 10209.57 0.05 40 118427 128219 lV2 IVz FI LI49 
9814.56 10186.15 0.05 50 IJ8405 - 128219 Vz - }lIz FI 1149 
9836.44 10163.50 0.05 30 116040 125877 }V2 - lV2 F I LI49 
9910.91 10087.13 0.05 60 118427 128338 11/2 - 1/2 F I LI49 
9923.65 10074.17 0.05 10 116143 - 126067 %- 1/2 F I LI49 
9933.45 100M.25 0.05 40 118405 - 128338 lf2 - lf2 FI LI49 
9941.6 10056.0 0.02 2 LD 288638 - 298580 F II? PA68 
9941.6 10056.0 0.02 2 LD 288673 - 298615 F II? PA68 
9944.73 10052.82 0.02 7 LD 254546 - 264491 F II? PA68 
9949.52 10047.98 0.02 8 LD 25454] - 264490 F II? PA68 
9959.39 10038.03 0.05 35 115917 - 125877 2V2 - l~ F I LI49 

F References 

LI49 Linden, K., Ark. Fys. 1, 229-267 (1949) 
Source: Hollow cathode 
Instrument: 21' Wadsworth spectrograph 
Detector: Photographic 

PA68 Palenius, H. P., Ark. Fys. 39, 15-64 (1968). 
Source: Sliding spark 
Instrument: 3 m Czerny-Turner spectrograph 
Detector: Photographic 
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ATOMIC SPECTRAL LINGS 

Gadolinium 

Gd, Z = 64 

Gd I Normal state of valence electrons 4f'5d6s29Do2 loP. = 49530 cm-1 

C;d II Normal state of valence electrons 4f'5d6s lODo5/2 I.P. = 97512 cm"';l 

Gdm Normal state of valence electrons 4f'5d 9Do2 J.P. = 166391 cm~l 

Gd 

Intensity 
u A au and Energy levels J Spectrum Reference 

(em-I) (A.) (em-I) charaeter (em- 1) 

3900.33 25631.86 0.01 2 6334 - 10234 2 - 2 Gd III LI73 
4181.333 23909.296 0.10 3 L 15519 - 19700 1 - 5 Cd! BL71 

4224.76 23663.53 0.01 2 5789 10014 3 - 3 Gd III LI73 
4375.570 22847.931 0.08 4L 21439 - 25815 5 - 6 Gd I? BL71 
4375.570 22847.931 0.08 4L 11685 16061 4 - 3 Gd I? BL7I 
4444.55 22493.33 0.01 3 5789 10234 3 2 Gd III LI73 
4468.321 : 22373.666 0.10 3L 21152 25621 4 4 GdI BL71 
4510.312 22]65.365 0.06 6L 11685 16]95 4 4 Gd, BL71 
4624.629 21617.457 0.06 5L 17600 - 22225 5 4 Gd, BL71 
4702.5] 21259.44 0.01 4 5015 - 9717 4 - 4 Gd III LI73 
4767.320 20970.421 0.06 6 L 12057 - 16824 5 - 4 Gd I BL71 
4767.919 20967.786 0.06 6L 21152 - 25920 4 - 4 Gdl BL71 
4785.708 20889.849 I 0.07 5L 17439 - 22225 4 - 4 Gdl BL71 
4811.506 20777.841 ! 0.05 7 L 17906 - 22718 6 - 5 GdI BL7] 
4828.494 20704.738 0.06 6L 12057 - 16885 5 - 5 Gdl BL71 
4832.319 20688.351 0.08 4L 12486 - 173]8 7 - 6 Gdl BL71 
4850.367 20611.368 0.10 3L Gd BL71 
4861.510 20564.129 ~ 0.07 5L 20759 - 2562] 3 - 4 Gal BL71 
4889.248 20447.463 0.05 7L 17015 - 2]905 6 - 5 Gd] BL7] 
4946.085 20212.491 0.05 7L 21389 - 26335 6 - 5 Gd] BL71 
4958.]31 20163.386 0.10 7 L 23883 - 28841 7 - 6 Gd] BL7] 
4960.879 20]52.217 i 0.07 5 L 24332 - 29293 8 - 7 Gdl BL71 
4971.650 20108.558 0.09 7 L 23479 - 28450 6 - 5 GdI I BL71 I 

4972.220 20106.252 0.10 3 L 17362 - 22334 3 - 2 Gd I BL71 
4972.887 20103.554 0.08 7 L 12345 - 17318 6 - 6 Gdl BL71 
4983.383 20061.213 0.10 7 L 20588 - 25571 5 - 4 Gdl BL71 
4996.029 20010.435 0.10 3 L 19718 - 24714 4 - 3 Gd, BL71 
4999.55 19996.34 0.01 4 5015 - 10014 4 - 3 Gd III LI73 
5002.201 19985.744 0.10 3L 17332 - 22334 2 - 2 Gdl BL71 
5011.075 19950.351 0.08 4L 13377 - 18389 51/2 - 61/2 Gd II BL71 
5025.604 19892.677 0.08· 7 L 22835 - 27861 4 - 3 Gd, BL71 
5032.907 19863.809 0.10 7 L 20588 25621 5 4 Gd I BL71 
5040.387 19834.332 0.10 3L 23128 28168 5 4 GdI BL71 
5053.240 19783.884 0.10 7L 21514 - 26568 7 - 6 Gd, BL7I 
5057.810 19766.005 0.06 6L 22602 - 27660 3 - 2 Gd I BL7] 
5072.642 19708.213 0.08 4L 197{j] - 24854 7 - 6 GdI BL71 
5081.529 ]9673.746 0.]0 7L 19574 24655 3 2 GdI BL7] 
5130.707 19485.171 0.06 5L 19718 - 24849 4 4 Gd I BL7] 
5138.910 119454.068 0.05 6L 11685 - 16824 4 - 4 Gd, BL71 
5140.133 19449.43B 0.06 6L 16534 - 21674 5 4 Gd I BL71 

5140.729 19447.186 0.06 6L 19574 - 24714 3 - 3 Gd I BL7] 
5144.483 ]9432.993 0.07 5L 20588 - 25732 5 - 5 Cd I BL7] 
5159.448 ]9376.630 0.06 6L 13926 - 19085 4 - 5 Cd] BL7] 
5161.119 ]9370.354 0.07 5L 20759 - 25920 3 - 4 Gd] BL7] 
5200.062 19225.290 0.08 7L 11685 - 16885 4 - 5 Gd] BL71 
5220.244 ]9]50.965 0.08 4L Cd BL71 
5225.487 ]9131. 750 0.07 5L 21389 - 26615 6 - ,) Gd I BL71 
5231.182 19] 10.921 0.07 5L 22429 - 27660 2 - 2 Cd, BL71 
5231.504 19109.745 0.07 5L 17332 - 22563 2 - 3 GdI BL71 
5234.723 19097.993 0.05 5L 11685 - ]6920 4 - 3 Gd, BL7] 
5246.462 19055.260 0.06 SL 16296 - 2]543 4 - 3 Cd, BL7] 
5261.692 19000.106 0.05 7 L 12057 - ]7318 5 - 6 GdI? BL7] 
5261.692 19000.106 0.05 7 L 19592 - 24854 5 - 6 GdI? BL7] 

5275.414 18950.684 0.10 3 L 19574 - 24849 3 - 4 Gd I BL71 
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MICHAEL OUTRED 

Gd-Continued 

I 

I 
Intensity 

U "- au and Energy levels J Spectrum Reference 
(em-~ (A) (em-I) character (em-I) 

5284.070 18919.640 0.07 5L 16165 - 21450 3 - 2 Gd I BL71 
5285.005 18916.291 0.08 3L 7234 - 12519 4 - 5 Gdr BL7I 

5303.402 18850.673 0.08 4L 16078 21381 2 I Gd} BL71 
5322.705 18782.311 0.08 5L 23128 28450 5 6 Gd I BL71 
5324.865 18774.692 0.08 4L 19718 25043 4 - 5 Gdi BL71 
5332.545 18747.653 0.08 4L 20588 - 25920 5 - 4 Gd r BL71 
5333.605 18743.926 0.08 5L Gd BL71 
5335.587 18736.964 0.08 5L Gd BL71 
5337.011 18731.963 0.10 3L Gd BL7] 
5359.62 18652.95 0.01 2 3996 - 9356 5 - 5 Gd III LI73 
5361.458 18646.550 0.08 4L 19682 - 25043 5 - 5 Gd I BL71 
5362.430 18643.172 0.08 4L 23479 - 28841 6 - 6 Cdr BL7I 
5370.744 18614.312 0.10 7L 16534 - 21905 5 - 5 Gd £ BL7I 
5372.038 18609.827 0.10 7L 16078 - 21450 2 - 2 Cd r BL71 
5377.035 18592.533 0.08 4L 16165 21543 3 3 Gd I BL71 
5378.015 18589.147 0.10 7 L 16296 21674 4 4 Gd I BL71 
5396.170 18526.603 0.10 5L Gd BL71 
5~96.67R lR!i24Jl5B O_OR 4T. 190fi2 '244!iR 1 2 r...{ I RT.71 
5405.887 18493.303 0.10 3L Cd BL71 
5406.922 18489.762 0.10 3L Gd BL71 
5409.165 18482.095 0.07 5L 15972 - 21381 0 - 1 Gd! BL71 
5410.072 18478.996 0.10 7L 23883 29293 7 7 Gd I BL71 
5422.178 18437.740 0.10 4L 24332 - 29754- 8 - 8 Gd I BL71 
5426.640 18422.577 0.08 4L 21439 - 26866 5 - 4 Gd I BL71 
5431.869 18404.843 0.06 5L 22429 - 27861 2 - 3 Gd [ BL71 
5436.833 18388.040 0.05 6L 17015 - 22452 6 - 6 Gd r BL71 
5437.188 18386.839 0.06 6L 16012 - 21450 1 - 2 Gd 1 BL71 
5444.797 18361.144 0.10 3L 19014 - 24458 2 - 2 Cd I BL71 
5458.604 18314.701 0.08 4L 17362 ~ 22820 3 - 4 Gdr BL7l 
5461.987 18303.357 0.06 5L 24332 - 29794 8 - 8 Cd} BL71 
5465.015 18293.215 0.08 4L 16078 - 21543 2 - 3 Gd} BL7I 
5465.740 18290.791 0.08 4L 18993 - 24458 3 - 2 Gd I BL71 
5488.477 18215.017 0.10 3L 11830 - 17318 6 - 6 Gd I BL71 
5496.113 18189.711 0.10 3L 21544 - 27040 4 - 4 Gd I BL71 
.'14Qtl.QBfl IRISlti.H?I 010 .!:t 1. 21'i44 - ?7041 t.1 - ~ Cd I BL71 
5508.665 18148.262 0.08 4L 16165 - 21674 3 - 4 Gd I BL7I 
5515.685 18125.165 0.08 4L Cd BL7I 
5524.906 18094.913 0.08 4L Cd BL71 
5566.059 17961.127 0.08 4L 21514 - 27081 7 - 6 Gd I BL7I 
5583.633 17904.598 0.10 8L 12486 18070 7 - 6 Cd I BL71 
5601: 105 17848.745 0.10 3L 21439 - 27040 5 4 Gdl BL71 
5607.002 17829.973 0.10 3L Gd BL71 
5608.668 17824.678 0.10 3L )6296 - 21905 4 - 5 Gd I BL7I 
5613.998 17807.755 0.08 4L 13076 - 18690 4V2 - 5V2 Gd II BL7I 
5615.526 17802.908 0.08 4L 22835 - 28450 4 - 5 Gd I BL7I 
5647.706 17701.469 0.08 4L 13926 - 19574 4 - 3 Gdl BL71 
5662.161 17656.278 0.10 3L 19718 - 25380 4 - 5 Gd I BL7I 
5668.379 17636.912 0.08 8L 12345 - 18014 6 - 7 Gd I BL71 
5682.518 17593.028 0.08 4L 19978 - 25661 5 - 6 Gd I BL71 
5690.963 17566.921 0.15 3L 16534 - 22225 5 - 4- Cd I BL7I 
5691.439 17565.451 0.15 3L 16J65 - 21857 3 - 3 Gd I? BL7I 
569L439 17565.451 0.15 3L 15758 - 21450 1 - 2 Cd r? BL71 
5691.439 17565.451 0.15 3L 21389 27081 6 6 CdI? BL71 
5693.854 17558.001 0.08 4L 16758 - 22452 7 - 6 Gdr BL7l 
5709.289 17510.534 0.10 3L 15833 21543 4 - 3 Gd I BL71 
5713.433 17497.832 0.08 4L 23128 28841 5 6 Cd I? BL71 
5713.433 17497.832 0.08 4L 21152 26866 4 - 4 Gd I? BL71 
5720.97 17474.78 0.01 10 3996 9717 5 4 Gd II! LI73 
5724.216 17464.871 0.10 3L 12345 18070 6 6 Gdr BL71 
5737.612 17424.095 0.07 5L 12345 - 18083 6 5 Gd I BL7l 
5745.784 17399.313 0.08 4L 19507 - 25253 4 - 3 Gdr BL7I 
5771.382 17322.140 0.10 3 L 17332 - 23103 2 - 1 Gdr BL71 
5776.797 17305.903 0.06 6L 20324 - 26101 4 - 3 GdI BL71 
5784.800 17281.961 0.08 4L 15758 - 21543 3 - 3 Gdr BL7l 
5792.417 17259.236 0.08 4L 

I 
13926 19718 

I 4 4 

I 
Gd! BL7I 

5809.239 17209.258 0.15 :3 L 17318 23128 I 6 5 Gd I BL7] 
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A TOMICSPECTRAL LINES 135 

Gd-Continued 

Intensity 
u A Au and Energy levels J Spectrum Reference 

(cm-~ (A) (cm-~ character (cm-~ 

5814.357 17194.110 0.10 3L 23479 - 29293 6 - 7 Gd) BL71 
5821.894 17171.851 0.10 3L 21514 - 27336 7' - 6 Gd) BL71 
5827.761 . 17154.563 0.10 3L 21647 - 27475 3 - 3 Gd) BL71 
5837.247 17126.687 0.07 5L 19022 - 24860 4 - 3 Gd) BL71 
5852.795 17081.188 0.08 4L 17362 - 23215 3 - 2 Gd) BL71 
5863.439 17050.180 0.06 6L 20588 - 26451 5 - 4 Gd) BL71 
5866.830 17040.325 0.08 4L 18993 - 24860 3 - 3 Gd) BL7l 
5867.583 17038.140 0.08 4L 23999 - 29867 5 - 6 Gd) BL71 
5869.046 17033.891 0.08 4L 18014 - 23883 7 - 7 Gd) BL7l 
5871.344 17027.225 0.10 3L 7562 - 13433 2 - 3 Gd) BL7l 
5873.315 17021.511 0.08 5L 12057 - 17930 5 - 4 Gd) BL7l 
5903.037 16935.808 0.08 4L 19085 - 24988 5 - 4 Gd) BL7l 
5911.229 ln912~:\7 010 .~ 1. ?~RR~ - 29794 7 - 8 Cd) BL71 
5916.388 16897.588 0.08 4L 12057 - 17973 5 - 4 Gd)? BL71 
5916.388 16897:588 0.08 4L 15758 - 21674 3 - 4 Gd)? BL71 
5918.289 16892.161 0.08 4L 16534 - 22452 5 - 6 Gd I BL71 
5928.860 16862.043 0.07 5L 16296 - 22225 4 4 Gd) BL71 
5930.993 16855.979 0.07 5L 21544 27475 4 - 3 Gd) BL7l 
5933.442 16849.022 0.10 3L 7992 13925 6~- 6~ Gd II BL71 
5934.595 16845.748 0.10 3L 19403 - 25337 2 - 2 Gd) BL71 
5942.054 16824.602 0.10 3L 19978 - 25920 5 - 4 Gd I BL71 
5949.635 16803.165 0.08 4L 16885 - 22835 5 - 4 Gd) BL71 
5972.084 . 16740.001 0.10 3L 23479 - 29451 6 - 5 Gd)? BL71 
5972.084 16740.001 0.10 3L 27258 - 33231 5 - 5 Gd)? BL7l 
5973.502 16736.026 0.08 4L 17909 - 23883 8 - 7 Gd) BL7l 
5977.072 16726.032 0.10 3L 19375 - 25352 1 - 1 Gd) BL71 
5979.912 16718.088 0.10 3L 20588 - 26568 5 - 6 Gd) BL71 
5990.935 16687.328 0.08 4L 21745 - 27736 2 - 2 Gd )? BL7l 
5990.935 16687.328 0.08 4L 19361 - 25352 0 - 1 Gd)? BL7l 
6003.925 16651.221 0.10 3L Gd BL71 
6007.059 16642.536 0.07 5L 7426 - 13433 3 - 3 Gd) BL71 
6013.002 16626.087 0.10 7L 12057 - 18070 5 - 6 Gd)? BL71 
6013.002 16626.087 0.10 7L 19718 - 25732 4 - 5 Gd)? BL71 
6023.617 16596.788 0.10 3L 15833 - 21857 4 - 3 Gd) BL71 
6026.409 16589.099 0.08 4L 12057 - 18083 5 - 5 Gd) BL71 
6027.518 16586.046 0.08 4L 17362 - 23389 3 - 3 Gd) BL71 
6036.832 16560.457 0.07 5L 10883 - 16920 4 - 3 Gd) BL71 
6052.406 16517.842 0.15 3L 13926 - 19978 4 - 5 Gd) BL71 
6059.477 16498.568 0.10 3L 16165 - 22225 3 - 4 Gd) BL71 
6065.028 16483.468 0.10 3L 21815 - 27880 1 - 1 Gd) BL71 
6071.470 16465.977 0.10 3L 15833 - 21905 4 - 5 Gd I BL71 
6079.272 16444.845 0.08 4L 7426 - 13506 3 - 4 Gd) BL71 
6080.583 16441.301 0.08 4L Gd BL71 
6088.669 16419.467 0.06 5L 21647 - 27736 3 - 2 Gd) BL7l 
6097.630 16395.336 0.06 6L 20299 - 26397 3 - 2 Gdl BL7l 
6099.138 16391.281 0.08 4L 15758 - 21857 3 - 3 Gd) BL71 
(H12.ij.88 10355.482 0.08 4L Gd BUl 
6126.996 16316.756. 0.06 5L 20324 - 26451 4 4 Gd) BL71 
6127.439 16315.576 0.10 3L : Gd BL71 
6134.211 16297.562 0.08 4L 21815 - 27949 1 - 0 Gd) BL71 
6135.015 16295.426 0.06 5L 21745. 27800 2 - 1 Gd I DL71 
6140.112 16281.899 0.10 3L 13433 - 19574 3 - 3 Gd) BL7l 
6151.850 16250.834 0.08 4L 20299 - 26451 3 - 4 Gd) BL71 
6160.255 16228.661 0.07 5L 17318 - 23479 6 - 6 Gd) BL71 
6180.399 16175.766 0.07 5L 17015 - 23196 6 - 5 Gd) BL71 
6182.120 16171.264 0.08 4L 21389 - 27571 6 - 5 .Gdl BL71 
6183.754 16166.989 0.08 4L 16534 - 22718 5 - 5 Gdl BL71 
6198.881 16127.538 0.05 7L 7234 - 13433 4 - 2 Gdl BL71 
6204.346 16113.333 0.08 4L 17439 - 23644 4 - 4 Gdl BL71 
6204.994 16111.649 0.10 3L 27026 - 33231 4 - 5 Gd) BL71 
6213.300 16090.111 0.07 5L 17015 - 23229 6 - 6 Gd) BL71 
6219.998 16072.786 0.08 4L Gd BL71 
6228.236 16051.526 0.08 4L 19592 - 25820 5 - 4 Gd I BL71 
6236.012 16031.509 0.08 4L 15989 - 22225 5 - 4 Gd I BL71 
6239.815 16021. 739 0.07 5L 19014 - 25253 2 - 3 Gd1? BL71 
6239.815 16021. 739 0.07 5L 11830 - 18070 6 - 6 Gd)? BL71 
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136 MICHAEL OUTRED 

Gd-Continued 

Intensity 
cr h /:l.u and Energy levels J Spectrum Reference 

(cm-~ (A) (cm-~ character (em-I) 

6242.437 16015.010 0.10 3L 16885 - 23128 5 - 5 Gd I BL71 
6244.864 16008.786 0.10 3L 11685 - 17930 4 - 4 Gd I BL71 
6253.180 15987.496 0.10 7 L 11830 - 18083 6 - 5 GdI BL7l 
6267.161 15951.83.0 0.10 3L 16296 - 22563 4 - 3 GdI BL7l 
6271.081 15941.858 0.10 3L 7234 - 13506 4 - 4 GdI BL7l 
6284.867 15906.889 0.08 4L 13433 - 19718 3 - 4 GdI BL71 
6286.325 15903.201 0.08 4L 16534 - 22820 5 - 4 CdI BL71 
6295.674 15879.584 0.07 5L 19850 - 26145 8 - 7 GdI BL71 
6312.476 15837.316 0.08 4L 20303 - 26616 2 - 1 CdI BL71 
6318.242 15822.863 0.08 4L 18014 - 24332 7 - 8 Gd I BL71 
6338.246 15772.926 0.05 7L 15519 - 21857 4 - 3 Cd I BL71 
6341.653 15764.452 0.08 4L 21389 - 27731 5 5 Gd I BL71 
6343.928 15758.799 0.08 4L 10576 - 16920 3 3 Gd I BL71 
6316.912 15751.390 O.OS 1L 10576 16923 3 2 Cd, BL71 

6364.246 15708.488 0.10 3L 19781 - 26145 7 - 7 Gd I BL71 
6367.901 15699.473 0.07 5L 16061 - 22429 3 - 2 Gdl BL71 
6369.446 15695.663 0.08 4L 15173 - 21543 3 - 3 Gdl BL7l 
6386.126 15654.667 0.08 4L 15519 21905 4 - 5 Cd, RI,71 

6391.704 15641.006 0.08 4L 15833 - 22225 4 - 4 Gd I BL7l 
6398.002 15625.611 0.06 7L 11685 - 18083 4 - 5 GdI BL7l 
6399.039 15623.078 0.08 4L 17600 - 23999 5'- 5 CdI BL7l 
6406.001 15606.100 0.06 5L 20324 - 26730 4 - 3 Cd I BL71 
6406.542 15604.781 0.08 4L 16195 - 22602 4 - 3 Cd I BL71 
6422.740 15565.427 0.06 6L 17909 - 24332 8 - 8 Cd I BL7l 
6426.914 15555.316 0.10 3L 20303 - 26730 2 - 3 CdI BL71 
6430.825 15545.857 0.08 4L 20299 - 26730 3 - 3 Gd I BL7l 
b435.::S::S!'> 15534.961 0.08 4L 20306 - 26742 I - 0 Cd I BL71 
6470.308 15450.992 0.05 7. L 16758 - 23229 7 - 6 Cd] BL7l 
6473.239 15443.996 0.10 3L Cd BL71 
6480.776 15426.036 0.10 3L Cd BL7l 
6485.279 15415.326 0.08 4L 12891 - 19376 3lt2 - 4112 Cd II BL71 

6489.452 15405.412 0.06 6L 16228 22718 6 - 5 CdI BL71 
6492.979 15397.043 0.10 3L Cd BL7l 
6499.556 1538l.464 0.08 4L 7426 - 13926 3 - 4 CdI BL7l 
6501.043 15377.944 0.08 4L 15173 - 21674 3 - 4 CdI BL7l 
6504.779 15369.113 0.06 6L 15720 - 22225 5 - 4 Cd I BL7l 
6541.270 15283.375 0.15 3L 16061 - 22602 3 - 3 Cd I BL7l 
6563.428 15231. 778 0.05 7 L 10359 - 16923 2 - 2 Cd I BL7l 
6564.518 15229.250 0.10 3L 17318 - 23883 6 - 7 Cd, RT.71 
6575.808 15203.103 0.08 4L 20306 - 26882 1 - 2 CdI? BL71 
6575.808 15203.}O3 0.08 4L 15758 - 22334 1 - 2 Cd}? BL7l 
6576.177 15202.249 0.10 3L 15758 - 22334 3 - 2 Cd} BLn 
6579.013 15195.696 0.08 4L 20303 - 26882 2 - 2 Gd} BL71 
6589.565 15171.363 0.08 4L 19978 - 26568 5 6 CdI BL71 
6593.478 15162.358 0.10 3L 16885 - 23479 5 - 6 Cd} BL7l 
6633.990 15069.766 0.10 7L 11296 - 17930 5 4 Gd} BL71 
6647.016 15040.235 0.10 3L 19085 - 25732 5 5 Cd I BL7l 
6647.626 15038.854 0.06 6L 6786 - 13433 4 - ~ Gd I BL71 
6648.266 15037.406 0.10 3L 20306 26955 1 - 1 CdI BL71 
6678.729 14968.817 0.06 6L 11830 - 18509 6 - 5 GdI BL71 
6683.792 14957.478 0.07 7L 15173 - 21857 3 - 3 Gd I BL71 
6691.362 14940.557 0.07 7L 7234 13926 4 4 Cd!? BL71 

6691.362 14940.557 0.07 7L 7562 14253 2 3 Gd}? BL71 
6701.099 14918.849 0.08 4L 10222- 16923 1 2 Cd I BL71 
6704.190 14911.970 0.10 3L 16775 - 23479 7 - 6 CdI BL71 
672S.815 11857.398 0.08 -1 L lS989 - 22718 5 - 5 Cd, BL71 

6729.972 14854.843 0.10 3L 15833 - 22563 4 - 3 CdI BL71 
6734.206 14845.504 0.10 7L 10883 17617 4 3 Gdl BL71 
6739.575 14833.677 0.08 4L 19507 26247 4 3 Gd I BL71 
6748.416 14814.244 0.08 4L 23128 29876 5 5 Cd I BL71 
6753.550 14802.982 0.10 3L 17906 24660 6 - 5 Cd} BL71 
6763.041 14782.207 0.07 5L 23479 - 30242 6 - 5 CdI BL71 
6768.494 14770.298 0.07 5L 23883 - 30652 7 - 6 Cd} BL71 
6787.14 14729.705 0.06 7L 11296 - 18083 5 - 5 Gd} BL71 
6795.778 14710.997 0.10 3L 22835 29631 4 - 3 Cd} BL71 
6802.034 14697.469 0.10 3L 19445 - 26247 3 - 3 Cd! BL71 
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Gd-Continued 

Intensity 
0- X 110- and Energy levels J Spectrum Reference 

(cm-1j (A) (cm-l) character (cm-l) 

6804.358 14692.447 0.10 7L 10576- 17380 3 - 2 Cd I BL71 

6805.500 14689.983 0:07 6L 15758 - 22563 3 - 3 Cd I BL71 

6813.755 14672.186 0.08 4L 24332 - 31146 8 - 7 Cd! BL7l 
6818.958 14660.991 0.07 5L 15744 - 22563 2 - 3 CdI BL71 
6922.936 14652.657 0.05 7 L .7103 - 13926 5 - d- Cd} BL71 

6829.508 14638.343 0.10 3L 17600 - 24430 5 - 6 Gd I BL7l 
6831.374 14634.343 0.]0 3L 15989 - 22820 5 - 4 Gd I BL71 
6835.059 14626.455 0.08 4L 19085 - 25920 5 - 5 Gd I BL71 
6838.910 14618.218 0.10 3L 24332 - 31171 8 - 8 Gd I BL71 
6868.001 14556.299 0.07 7L 10359 - 17227 2 - 1 Cd I BL71 
6883.384 14523.768 0.10 7L 6550 - 13433 3 - 3 Gd I BL71 
6896.280 14496.609 0.10 3L 19718 - 26615 4 - 5 GdI BL71 
6911.670 14464.330 0.10 7L J0883 - 17795 4 - 3 GdI BL71 
6932.885 14420.067 0.10 3L 19682 - 26615 6 - 5 Gd I BL71 
6949.749 14385.078 0.06 6L 6976 - 13926 5 - 4 Gd I BL71 
6967.562 14348.300 0.06 5L 16228 - 23196 6 - 5 Gd I' BL7l 
6975.06 14332.88 0.01 25 2381 - 9356 6 - 5 Gd III 1173 
6987.062 14308.256 0.06 6L 15833 - 22820 4 - 4 Gd] BL71 
6993.429 14295.230 .0.06 6L 12486 - 19480 7 - 6 GdI BL71 
6997.537 14286.837 0.05 7L 15720 - 22718 5 - 5 GdI BL71 
7000.403 14280.988 0.08 4L 16228 - 23229 6 - 6 Gd I BL71 
7005.699 14270.213 0.10 7L } 0222 17227 1 1 Cd} BL71 

7022.533 14235.984 0.10 3L 19592 - 26615 5 - 5 Gd I BL7l 
7028.699 14223.495 0.06 4L 22602 - 29631 3 - 3 GdI BL7l 
7041.266 14198.110 0.06 5L 10576 - 17617 3 - 3 Gd I BL71 
7044.671 14191.247 0.06 6L 15519 - 22563 4 - 3 GdI BL71 
7046.967 14186.624 0.08 7L 10883 - 17930 4 - 4 Gd} BL71 
7051.870 14176.760 0.08 7L 15173 - 22225 3 - 4 Gd I BL71 
7055.672 14169.120 0.08 7L 6378 - 13433 . 2 - 3 Gd I BL71 
7062.577 14155.268 0.10 3L 15758 - 22820 3 - 4 Gd] BL71 
7074.368 14131.675 0.10 3L 19850 - 26924 8 - 7 GdI BL71 
7090.051 14100.416 0.05 7L 10883 - 17973 4 - 4 Gd I BL7l 
7100.154 14080.353 0.10 3L 15720 - 22820 5 - 4 Gd I BL71 
7107.577 14065.646 0.08 7 L· 12057 - 19164 5 - 4 Gd I BL71 
7108.348 14064.122 0.08 4L 18993 - 26101 3 - 3 Gd} BL71 
7134.064 14013.425 0.08 4L 12345 - 19480 6 - 6 Gd] BL71 
7140.095 14001.588 0.05 7L 6786 - 13926 4 - 4 Gd I BL71 
7158.590 13965.413 0.06 6L 10222 - 17380 1 - 2 Gd I BL71 
7173.573 13936.244 0.06 6L 10.576 - 17749 3 - 2 Gd J BL71 
7179.414 13924.907 0.06 6L 12345 - 19525 6 - 5 Gd} BL71 
7199.115 13886.800 0.07 5L 15519 - 22718 4 - 5 Gd] BL71 
7200.130 13884.842 0.06 5L 10883 - 18083 4 - 5 Gd I BL71 
7206.944 13871. 715 0.08 4L 15989 - 23196 5 - 5 GdI BL71 
7212.692 13860.660 0.05 7L 11296 - 18509 5 - 5 GdI? BL71 
7212.692 13860.660 0.05 7L 19375 - 26588 1 - 2 GdI? BL71 
7218.822 13848.889 0.05 7L 10576 - 11795 3 - 3 Gd] BL71 
7257.889 13774.344 0.08 6L 10359 - 17617 2 - 3 GdI BL71 
7273.983 13743.868 0.08 4L 19592 - 26866 5 - 4 GdI? BL71 
7273.983 13743.868 0.08 4L 22602 - 29876 3 - 4 Cdl? BL71 
7275.979 13740.098 0.08 4L 22602 - ·29878 3 - 3 Gd I BL71 
7354.072 13594.191 0.08 4L 10576 - 17930 3 - 4 Cd} BL7l 
7354.587 13593.240 0.10 3L 12345 - 19700 6 - 5 Cd I BL7l 
7358.393 13586.209 0.10 3L 19507 - 26866 4 - 4 GdI BL71 
7362.604 13578.439 0.10 3L 15833 - 23196 4 - 5 Gd I BL71 
7365.976 13572.223 0.08 4L 19085 - 26451 5 - 4 GdI BL71 
7375.850 13554.052 0.07 5L 6550 - 13926 3 - 4 Gd I BL71 
7390.058 13527.995 0.06 6L 10359 - 17749 3 - 2 Gd I BL71 
7397.171 13514.985 0.06 6L 10576 - 17973 3 - 4 Gd] BL71 
7416.942 13478.959 0.07. 5L 19718 - 27135 4 - 3 Gd I BL71 
7422.831 13460.267 0.10 3L 120.57 - 19480 5 - 6 GdI DL71 
7429.015 13457.055 0.10 3L 19022 - 2645] 4 - 4 Gd I BL71 
7435.340 13445.607 0.05 7L 10359 - 17795 3 - 3 Gd I BL71 
7446.475 13425.501 0.10 3L 19978 - 27425 5 - 4 Gd I BL71 
7469.557 13384.015 0.10 3L 17906 - 25376 6 - 7 Gd I BL71 
7475.691 13373.033 0.07 6L 15720 - 23196 5 - 5 Gd I BL71 
7479.173 13366.806 0.08 7L 11685 - 19164 4 - 4 Gd I BL71 
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Cd-Continued 

---

Intensity 
cr A. I:lcr and Energy levels J Spectrum Reference 

(em-I) (A) (cm-~ character (em-I) 

7485.566 13355.392 0.05 7L 6550 - 14036 3 - 2 Cd) BL71 
7512.102 13308.213 0.05 7L 6786 - 14298 4 - 3 Cd) BL71 
7527.720 13280.603 0.05 7L 10222 - 17749 1 - 2 Cd)? BL71 
7527.720 13280.603 0.05 7L 17332 - 24860 2 - 3 Cd)? BL71 
7533.730 13270.008 0.10 3L 19507 - 27041 4 - 3 Cd) BL71 
7555.308 13232.109 0.08 4L 19781 - 27336 7 - 6 Cd) BL71 
7565.706 13213.923 0.08 7L 7103- 14669 5 - 4 Cd) BL71 
7596.200 13160.877 0.10 3L 19445 - 27041 3 - 3 Cd) BL71 
7625.664 13110.027 0.06 6L 10883 - 18509 4 - 5 Cd) BL71 
7633.665 13096.286 0.10 3L 19682 - 27315 6 - 5 Cd) BL71 
7644.353 13077.975 0.05 7L 17015 - 24660 6 - 5 Cd) BL71 
7647.225 13073.064 0.10 3L 15173 - 22820 3 - 4 Cd) BL71 
7649.582 13069.036 0.06 6L 20565 - 28215 2 - 3 Cd)? BL71 
7649.582 13069.036 0.06 6L 11830 - 19480 6 - 6 Cd)? BL71 
7657.037 13054.940 0.06 OL 6378 - 14036 2 - 2 Gur DL71 
7661.446 13048.797 0.10 3L 15174 - 22835 5 - 4 Cd) BL71 
7673.556 13028.204 0.06 6L 12486 - 20160 7 6 Cd) BL71 
7677.192 13022.035 0.08 4L 15519 - 23196 4 5 Gd) BL71 
7692606 12995.941 O.OS 4L 6976 14669 5 4 Cd I BL71 
7693.612 12994.242 0.07 8L 7480 15174 6 5 Cd) BL71 
7694.970 12991.948 0.05 7L 11830 - 19525 6 - 5 Cd) BL71 
7715.607 12957.199 0.10 3L 19403 - 27118 2 - 2 Cd I BL71 
7723.311 12944.275 0.10 3L 19592 - 27315 5 - 5 Cdl BL71 
7747.880 12903.228 0.06 5L 6550 - 14298 3 - 4 Cd) BL71 
7814.158 12793.785 0.06 6L 12345 - 20160 6 - 6 Cd) BL71 
7833.224 12762.645 0.10 3L Cd BL71 
7839.744 ,12752.030 0.07 5L 11685 - 19525 4 - 5 Cd) BL71 
7851.218 12733.393 0.10 3L 19574 - 27425 3 - 4 Cd) BL71 
7868.288 12705.770 -0.08 4L 11296 - 19164 5 - 4 Cd) BL71 
7882.944 12682.147 0.06 6L 6786 - 14669 4 - 4 Cd I BL71 
7904.936 12646.864 0.06 6L 7947 - 15852 7 - 6 Cd) BL71 
7920.132 12622.600 0.05 7L 6378 - 14298 2 - 3 Cd) BL71 
7933.400 12601.488 0.10 3L 14669 - 22602 4 - 3 Cd) BL71 
7947.544 12579.063 0.06 7L 12486 - 20434 7 - 7 Cd) BL71 
8010.440 12480.295 0.08 4L 15989 - 23999 5 - 5 Cd I RL71" 
8014.956 12473.262 0.06 7L 11685 - 19700 4 - 5 Cd I BL71 
8031.222 12447.999 0.05 7L 15852 - 23883 6 - 7 Cd) BL71 
8049.049 12420.430 0.06 7L 19682 - 27731 6 - 5 Cd) BL71 
8070.552 12387.338 0.07 5L 7103 - 15174 5 - 5 Cd) BL71 
8094.195 12351.153 0.08 4L Cd BL71 
8102.914 12337.863 0.06 6L 12057 - 20160 5 - 6 Cd) BL71 
8112.455 12323.353 0.10 3L 19592 - 27704 5 - 4 Cd) BL71 
8118.686 12313.894 0.06 6L 6550 - 14669 3 - 4 Cd) BL71 
8130.891 12295.411 0.10 3L 19574 - 27704 3 - 4 Cd)? BL71 
8130.891 12295.411 0.10 3L 14298 - 22429 3 - 2 Cdl? BL71 
8138.680 12283.643 0.10 3L 19592 -' 27731 5 - 5 Cd) BL71 
8183.525 12216.330 0.10 5L 11296 19480 5 6 Cd I BL71 
8185.058 12214.041 0.06 6L 7480 15665 6 5 Cd I BL71 
8197.452 12195.575 0.08 4L 6976 - 15174 5 5 Cd I BL71 
8201.552 12189.479 0.10 3L 16228 - 24430 6 - 6 Cd) BL71 
8228.882 12148.994 0.10 3L 11296 - 19525 5 - 5 Cd) BL71 
8276.571 12078.993 0.10 3 L 8498 - 16775 8 - 7 Cd) BL71 
8281.259 12072.155 0.08 4L 10883 - 19164 4 - 4 Gd I BL71 
8305.193 12037.365 0.08 4L 15174 - 23479 5 - 6 Cd) BL71 
8329.747 12001.881 0.06 6L lJ830 - 20160 6 - 6 Cd I BL71 
8371.824 11941.560 0.10 7L 7480 - 15852 6 - 6 Cd) BL71 
8387.780 11918.844 0.10 7 L 6786 - 15174 4 - 5 Cd) BL71 
8393.178 11911.179 0.10 3 L 14036 - 22429 2 - 2 Cd) BL71 
8404.148 11895.631 0.06 6L lJ296 - 19700 5 - 5 Cd I BL71 
8454.372 11824.963 0.06 5L 16534 - 24988 5 - 4 Cd) BL71 
8459.092 11818.365 0.06 6L 14669 - 23128 4 - 5 Cd) BL71 
8498.825 11763.112 0.10 3L 7562 - 16061 2 - 3 Cd) BL71 
8516.340 11738.921 0.08 4L Cd BL71 
8537.160 11710.291 0.08 4L 14298 - 22835 3 - 4 CdI BL71 
8562.011 11676.302 0.06 6L 7103- 15665 5 - 5 Cd I BL71 
8566.604 11670.042 0.10 3L Cd BL71 
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Gd-Continued 

Intensity 
u X Au and Energy levels J Spectrum Reference 

(em-I) (.A) (cm-, character (em-I) 

8603.733 11619.681 0.08 4L 11830 - 20434 6 - 7 Cd} BL71 
8623.886 11592.527 0.06 6L 10883 - 19507 4 ..... 4 Cd I BL71 
8634.569 11578.184 0.06 5L 7426 - 16061 3 - 3 Cdl BL71 
8654.339 11551. 735 0.05 7L 19850 - 28504 8 - 7 Cdl BL71 
8689.023 11505.624 0.10 3L 6976 - 15665 5 - 5 Cdl BL71 
8692.297 11501.290 0.08 4L 16296 - 24988 4 - 4 Cd} BL71 
8716.913 11468.81 I 0.10 3L 17015 - 25732 5 - 5 Cd I BL71 
8748.843 11426.955 0.07 7L 7103 - 15852 5 - 6 Cd I BL71 
8754.217 11419.940 0.08 4L 10576 - 19330 3 - 2 Cd} BL71 
8817.097 11338.497 0.06 6L J0883 - 19700 4 - 5 I Cd} BL71 
8826.362 11326.595 0.08 4L 7234 - 16061 4 - 3 Cd 1 BL71 
8827.731 11324.839 0.06 7L 7947 - 16775 7 - 7 Cd} BL71 
8869.567 11271.421 0.10 3L 12519 - 21389 5 - 6 Cd I BL71 
8875.78U 11263.531 0.00 5L 0970 - 15852 5 - 6 Gd} BL71 
8879.252 11259.126 0.06 5L 6786 - 15665 4 - 5 CdI BL71 
8925.619 11200.637 0.10 3L 10359 - 19285 2 - 1 CdI BL71 
8930.957 11193.943 0.06 5L 10576 - 19507 3 - 4 Cd) BL71 
8957.227 11161.113 0.10 3L 16296 - 25253 4 - 3 Gd I BL71 
8961.067 11156.330 0.08 4L 7234 - 16195 4 - 4 Gd} BL71 
8963.105 11153.793 0 11084 - 20047 3¥Z - 3¥Z Cd II SP70 
9039.952 1l058.977 0.07 5L 10359 - 19399 2 - 3 Cd I BL71 
QflAA.6S8 1 HIO? 096 o ]S 31. IM7!? - ?!i.lfld. 2 - 2 f:tI I RT.71 
9087.779 11000.776 0.20 3L 16165 - 25253 3 - 3 Cd} BL71 
9092.570 10994.979 0.06 7 L 7103 - 16195 5 - 4 Cd} BL71 
9108.399 10975.871 0.08 4L 10222 - 19330 1 - 2 Cd I BL71 
9109.435 10974.624 0 10292 - 19401 41Jz - 4¥Z Cd II SP70 
9171.764 10900.042 0.10 3L 16165 - 25337 3 - 2 CdI BL71 
9219.470 10843.640 0.05 7,"" 6976 - 16195 5 - 4 Cd} BL7] 
9259.773 10796.444 0.15 3L 16078 - 25337 2 - 2 Gd I BL71 
9269.430 10785.195 0.06 6L 7653 - 16923 1 - 2 Cd I? BL71 
9269.430 10785.195 0.06 6L 20565 - 29835 2 - 2 CdI? BL7] 
9275.045 10778.669 0.06 6L 16296 - 25571 4 - 4 Cdl? BL71 
9275.045 10778.669 0.06 6L 6786 - 16061 4 - 3 Cd)? BL71 
9294.685 10755.890 0.06 6L 7480 - 16775 6 - 7 Cd 1 BL71 
9330.357 10714.768 0.08 4L 15519 - 24849 4 - 4 Cd I BL71 
9339.869 10703.856 0.08 4L 16012 - 25352 1 - 1 Cd I BL7] 
9357.950 10683.175 0.06 5L 7562 - 16920 2 - 3 Cd I BL71 
9360.984 10679.719 0.06 6L 7562 - 16923 2 - 2 Cd} BL71 
9371.645 10667.565 0.06 6L 7947 - 17318 7 - 6 Cd I BL71 
9397.924 10637.733 0.15 3L 7426 - 16824 3 - 4 Gd) BL71 
9405.323 10629.367 0.06 6L 7480- 16885 6 - 5 Cd I BL71 
9407.145 10627.306 2 23270 - 32677 71fz - 6¥Z Cd II SP70 
9409.803 10624.304 0.06 6L 6786 - 16195 4 - 4 Cd} BL7] 
9411.517 10622.370 0.06 6L 8498 - 17909 8 - 8 Cdl BL71 
9456.917 10571.374 3 13076 - 22533 41fz - 51fz Cd II SP70 
9493.708 10530.407 0.06 6L 7426 - 16920 3 - 3 . Cd 1 BL71 
9496.680 10527.111 0.06 6L 7426 - 16923 3 - 2 Cd I BL71 
9510.864 10511.412 0.06 6L 6550 - 16061 3 - 3 Cd) BL71 
9515.930 10505.817 0.06 7L 8498 - 18014 8 - 7 Cd I BL71 
9548.891 10469.552 1 9092 - 18641 51fz - 5¥Z Gd II SP70 
9574.094 10441.991 0.08 4L 7653 - 17227 1 - 1 Gd I BL7l 
9589.680 10425.020 0.06 6L 12,:J4 - 1{)~:l4 4 - 4 t7d I HU1 
9645.598 10364.577 0.06 6L 6550 - 16195 3 - 4 CdI BL71 
9665.520 10343.220 0.10 3L 7562 - 17227 2 - 1 Cd I BL71 
9683.045 10324.500 0.07 7L 6378 - 16061 2 - 3 I Cd) BL71 
9685.510 10321.873 0.06 6L 7234 - 16920 4 - 3 I Gd I BL71 
9701.253 i 10305.122 0.06 6L 19507 - 29209 4 - 4 GdI BL71 
9721.121 10284.061 0.08 4L 7103 - 16824 5 - 4 Cd] BL71 
9732.793 10271. 728 0 7992 - 17725 61f2 - 51fz Gd II SP70 
9736.025 10268.318 2 25668 - 35404 3V2 - 2V2 Cd Ii SP70 

9736.939 10267.354 0.10 4L Gd BL71 
9782.265 10219.780 0.06 6L 7103- 16885 5 - 5 Gd I BL71 
9805.327 10195.743 1 8884 - 18690 41f2 - 51f2 Gd II SP70 
9838.123 10161. 755 0 8551 - 18389 51f2 - 61fz Gd II SP70 
9838.532 10161.333 0.06 6L 7480 - 17318 6 - 6 Gd I BL71 
9848.025 10151.537 0.05 6L 6976 - 16824 5 - 4 Gd I BL71 
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Cd-Continued 

Intensity 

ISP'ctrum a- li. f::t.a- and Energy levels J Reference 
(em-I) (A) (cm-~ character (em-I) 

9949.227 10048.278 0 13076 - 23025 4V2 -
:1f2\ 

Gd II SP70 
9962.603 10034.786 0.05 5L 7947 - 17909 7 - Gd) BL71 

Gd References 

SP70 Spector, N., J. Opt. Soc. Amer. 60, 763-776 (1970). LI73 Litzen, U., Physica Scripta 8, 43-44 (1973). 
Source: Electrodeless discharge tube (2.45 GHz) Source: Pulsed hollow cathode (Gd III) 
Instrument: 3.4 m Ebert spectrograph Instrument: 1.5 m Czerny-Turner spectrometer 
Detector: Photographic Detector: PbS cooled with liquid nitrogen 
Uncertainty in 0": Not given 

BL71 Bl:;tise, J., Chevillard, J., Verges, J., Wyart, J. F., and Van Kleef, Additional References 
Th. A.M., Spectrochim. Acta 26B, 1-34 (1971). 

Source: Electrodeless discharge tube (2.45 GHz) 
Instrument: SISAM spectrometer Spector, N., and Held, S., Astrophys. J. 159, 1079 (1970). 

Detector: PbS 
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Gallium 

Ga, Z = 31 

Ga I Normal state of valence electrons 4s24p 2po1/2 

Ga II Normal state of valence electrons 4'52 ISO 

Ga 

1 

Intensity 
(T A A(T and Energy levels 

(em-I) (A) (em-I) character (em-I) 

4429.71 22568.71 0.02 7L 33155 - 37584-
4540.75 22016.81 0.02 6 L 33044 - 37584 
5594.77 \ 17868.9' 0.02 I L 34781 - 40376 
5629.76 17757.91 0.02 2L 34787 - 40417 
6666.34 14996.64 0.02 6 LB 34787 - 41454 
6672.52 14982.75 0.02 5 L 34781 - 41454 
7656.34 13057.50 0.02 5L 33155 - 40811 
7758.81 12885.05 0.02 4L 33044 - 40802 
8255.53 12109.78 0.02 9L 24788 - 33044 
8366.53 11949.12 0.02 10 L 24788 - 33155 
9003.70 11103.51 0.02 3L 33155 - 42158 
9114.72 10968.27 0.02 1 L 33044 - 42158 
9167.20 10905.47 0.02 5 LB 34787 - 43955 
9173.40 10898.10 0.02 4L 34781 - 43955 

! 

Ga Reference 

J067 Johansson, I., and Litzen, D., Ark. Fys. 34, 573-587 (1967). 
Source: Hollow cathode 

141 

J.P. = 48388 cm-1 

I.P. = 165458 cm-1 

J Spectrum Reference 

1% - V2 Ga 1 j067 
V2 - V2 Ga I J067 

IV2 - V2 Gal J067 
2V2 - IV2 Gal J067 
2V2 - Gal J067 
IV2 - 2V2 Gal J067 
lV2 - 2V2 Gal J067 

V2 - IV2 Gal J067 
liz - liz Gal J067 
%- IV2 Gal J067 

1112 - 112 Gal J067 
%- 112 ·Ga I J067 

2% - Gal J067 
1112 - 2V2 Ga I J067 

b) Czerny.Turner spectrograph for wavelengths 
below 11300 A 

Instrument: a) 1 m Pfund spectrometer for wavelengths above 
11300 A 

Detector: a) PbS 
b) Photographic 
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Germanium 

Ge, Z = 32 

Ge I Normal state of valence electrons 4s24p2 3p 0 l.P. = 63715 cm- 1 

Ge II Normal state of valence electrons 4s24p 2po1/ 2 I.P. = 128521 cm-1 

Ge 

Intensity 
(J" A flu and Energy levels J Spectrum Reference 

(em-I) (A) (em-I) character (em-I) 

4179.12 23921. 92 50 52592 - 56771 3 - 4 Gel HU64 
4525.32 22091.84 90 49649 - 54174 2 - 1 Gel HUM 
4603.46 21716.83 25 46834 51437 2 2 Ge I HU64 
4645.94 21518.30 42 47502 52148 0 1 Gel HU64 
4673.44 21391.66 10 Ge HUM 
4835.75 20673.64 275 49075 - 53911 1 - 2 Gel HU64 
4942.69 20226.38 12 50323 - 55266 3 - 2 Gel HU64 
5067.79 19727.07 55 51705 - 56772 1 - 2 Gel HU64 
51RS 500 19279.245 625 48726 53911 2 2 Gel HUM 
5314.344 18811.863 700 46834 - 52148 2 - I Gel HU64 

. 5327.87 18764.11 100 51437 - 56765 2 - 3 Gel HU64 
5405.233 18495.541 350 46765 - 52170 1 - 0 Gel HU64 
5424.95 18428.30 160 Ge HUM 
5629.50 17758.73 15 B 56947 - 62577 2 - I Ge I? HU64 
56.29.50 17758.73 15 B 55372 61002 2 - 3 Gel? HU64 
5669.63 17633.01 20 Ge HU64 
5673.55 17620.84 45 52847 58520 1 - 2 Gel HU64 
5686.94 17579.36 12 Ge HU64 
5713.70 17497.02 50 52847 - 58560 1 - 1 Gel HU64 
5757.89 17362.73 45 46834 - 52592 2 - 3 Gel HU64 
5797.85 17243.06 60 52847 - 58645 1 - 2 Gel HU64 
5807.525 17214.337 1350 48104 - 33911 3 - 2 Gel HUM 
5823.35 17167.56 22 48088 - 53911 I 2 Gel HU64 
5867.96 17037.05 55 52592 - 58460 3 - 4 Gel HU64 
5965.033 16759.789 1500 40020 - 45985 1 - 1 Ge I HU64 
5986.643 16699.291 700 52592 - 58578 3 - 4 Gel HU64 
6006.56 16643.92 70 50786 - 56793 4 - 3 Gel HU64 
6012.80 16626.64 120 46834 - 52847 2 - 1 Gel? HU64 
6012.80 16626.64 120 54174 - 60187 1 - I Gel? HU64 
6037.14 16559.60 35 49649 - 55fiRfi ? - ? r"PI HUM 
6053.63 16514.50 14 48882 - 54935 2 - 1 Gel HU64 
6068.98 16472.74 55 49649 - 55718 2 - 3 Gel HU64 
6086.70 16424.77 140 48088 - 54174 I - 1 Gel? HU64 
6086.70 16424.77 140 57250 - 63337 2 - 2 Gel? HU64 
6121.68 16330.92 70 49144 55266 3 2 Gel HU64 
6168.51 16206.95 90 51011 57180 0 1 Ge I? HU64 
6168.51 16206.95 90 57083 63251 1 - 1 Ge I? HU64 
6186.75 16159.15 90 Ge HU64 
6296.75 15876.87 45 49075 - 55372 1 - 2 Gel HU64 
6353.52 15735.00 50 48882 - 55235 2 - I Gel HU64 
6405.71 15606.81 48 Ge HUM 
6442.47 15517.75 44 50323 - 56765 3 - 3 Gel HU64 
0448.05 ]5504.34 ZOO 50323 - 56771 3 4 Gel HUM 
6455.78 15485.77 60 48480 - 54935 2 - 1 Gel HUM 
6496.54 15388.61 40 52148 58645 1 - 2 Gel HU64 

. 6501.96 15375.77 48 Ge HU64 
6510.51 15295.07 17 48962 55503 1 0 Gel HU64 
6618.19 15105.74 45 50068 56687 2 I Gel HUM 
6624.42 15091.54 42 50323 56947 3 2 Gel HU64 
6646.59 15041.21 130 48726 55372 2 2 Ge I HU64 
6664.07 15001.75 150 55718 6238} 3 - 4 Gel HU64 
6672.31 14983.22 65 47502 - 54174 0 - 1 Gel HU64 
6699.70 14921.97 160 50068 - 56768 2 - 3 Ge I HU64 
6703.81 14912.81 18 50068 - 56772 2 - 2 Gel HU64 
6723.33 14869.51 21 53911 - 60635 2 - 2 Gel HU64 
6733.12 14847.90 60 Ge HUM 
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Ge-Continued 

I 
Intensity 

a- X l::J.u and Energy levels J Spectrum Reference 
(cm-~ (A.) (cm-~ character (cm-~ 

6744.714 14822 . .375 4700 4nmn - 4fo76!; 1 - 1 GP.I HUM 
6813.87 14671.94 55 40020 46834 1 2 Ge I HU64 
6815.92 14667.52 125 51705 58520 1 2 Gel HU64 
6861.618 14569.840 400 45985 52847 1 1 Gel? HU64 
6861.618 14569.840 400 54174 - 6lO36 1 2 Gel? HU64 
6937.20 14411.11 39 51705 - 58642 1 - 1 Ge I HU64 
6940.05 14405.18 38 51705 - 58645 1 - 2 Ge I HUM 
6992.489 14297.151 425 48726 - 55718 2 - 3 Ge'l HU64 
7046.56 14187.45 20 51011 - 58058 0 - 1 Gel HUM 
7081.874 14116.697 425 51437 58519 2 3 Ge I HU64 
7207.27 13871.09 55 51437 - 58645 2 2 Gel HU64 
7268.61 13754.02 9 48104 55372 3 - 2 Gel HU64 
7271. 71 13748.17 18 49649 56921 2 2 Ge I HUM 
7284.260 1~r/:l4.4n :l7~ 48mm - jj372 1 - 2 Ge I HUM 
7340.49 13619.35 22 B 46834 54174 2 - 1 Gel? HU64 
7340.49 13619.35 22 B 52847 60187 1 1 Gel? HU64 
7386.317 13534.847 425 48088 55474 1 1 Gel HU64 
7409.62 ( 13492.26 200 46765 - 54174 1 - 1 Gc:{ HU64 
7482.03 13361.70 i 85 40020 - 47502 1 - 0 Gel HU64 
7621.34 13117.47 

I 
42 49144 - 56765 3 - 3 Ge I HU64 

7624.37 13112.25 30 49144 - 56768 3 - 3 Gel HU64 
7627.069 13107.612 2350 49144 - 56771 3 - 4 Gel HUM 
7648.98 13070.06 15 49144 56793 3 - 3· Ge I HU64 
7673.30 13028.64 150 50786 58460 4 4 Gel HU64 
7716.480 12955.734 1200 39117 46834 2 2 Ge I HUM 
7781.23 12847.92 125 49649 57430 2 2 Gel HU64 
7788.227 12836.381 1750 50786 - 58575 4 - 5 Ge I HU64 
7791.86 12830.40 15 50786 - 58578 4 4 Gel HU64 
7809.964 12800.655 1150 48962 56772 1 - 2 Ge I HU64 
7845.24 12743.09 90 B 51437 - 59282 2 3 Gel? HU64 
7845.24 12743.09 90 B 49075 - 56921 1 - 2 Gel? HU64 
7883.484 12681.278 400 48882 - 56765 2 - 3 Gel HU64 
7886.403 12676.584 1500 48882 - 56768 2 - 3 Gel HU64 
7911.23 12636.80 150 48882 - 56793 2 - 3 Gel HUM 
7972.043 ,12540.406 475 47502 - 55474 0 - 1 Gel HUM 
8067.791 12391.575 10500 40020 48088 1 - 1 Gel HUM 
8102.324 12338.762 550 48726 - 56828 2 3 Ge J HU64 
8134.39 12290.12 65 50323 58458 3 - 3 Ge I HU64 
0136.625 12206.746 600 50.32.3 - 50460 .3 _. 4 GC:I HUM 
8189.29 12207.73 200 45985 - 54174 1 - I Ge r HU64 
8195.231 12198.881 300 48726 - 56921 2 - 2 Gel HUM 
8255.38 12110.00 55 50323 - 58578 3 - 4 Ge 1 HU64 
8272.29 12085.24 27 C<!> HU64 
8283.286 12069.201 13000 37702 - 45985 1 - 1 Ge I HU64 
8285.65 12065.76 450 48480 - 56765 2 - 4 Ge I HUM 
8288.63 12061.4} 300 48480 - 56768 2 - 3 Ge r HUM 
8292.70 12055.49 100 48480 - 56772 2 - 2 Ge I HUM 
8313.29 12025.64 100 48480 - 56793 2 - 3 Ge I HU64 
8322.95 12011.68 70 49075 - 57398 1 - 1 Ge I HU64 
8354.91 11965.74 60 49075 57430 1 - 2 Ge I HU64 
8389.071 11917.009 550 50068 - 58458 2 - 3 Ge I HUM 
8443.80 11839.77 100 B 52592 :... 6lO35 3 - 3 Gel HUM 
8451.72 11828.67 75 50068 - 58520 2 - 2 Ge I HU64 
8471.38 11801.22 20 52592 - 61063 3 - 4 Ge r HUM 
8522.42 11730.55 10 Ge HUM 
B533.YU:l 11714.71)3 WUU 37451 - 45985 0 1 Ge'l HUt>4 
8538.20 11708.87 90 46834 - 55372 2 - 2 Gel HUM 
8545.20 111699.27 10 Ge HU64 
8607.338 11614.814 1750 46765- 55372 1 - 2 Ge I HU64 
8632.71 11580.68 8 Ge HU64 
8640.02 ; 11570.88 20 46834 - 55474 2 - 1 Ge I HU64 
8672.64 11527.36 45 48726 - 57398 2 - I Gel HUM 
8705.555 11483.774 1500 40020 - 48726 1 - 2 Ge I HUM 
8721.338 11459.050 550 18101 - 56828 3 - 3 Gel HUM 
8817.07 11338.53 25 48104 - 56921 3 - 2 Ge I HUM 
8832.96 11318.13 330 48088 - 56921 1 - 2 Ge I HUM 
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Ge-Continued 

I 
i Intl'nsitv 

(J" t, D.O" 
I 

and Energy levels J Spectrum I Reference 
(cm- 1) (;\) (cm- 1) chara('tl;'r (cm- 1) I 

8852.31 11293.40 
I, 240 46834 55686 2 2 Gel 

I, 

HUM 
8884.220 11252.830 ,2300 46834 - 55718 2 - 3 Gel HUM 

8970.15 11144.66 0.01 i I L 39117 - 48088 2 - 1 Gel 
, 

AN59 

8986.202 11125.125 0.01 1L 39117 - 48104 2 - 3 Gel AN59 

9055 .. 33 11040.20 0.01 OL 40020 - 49075 1 I Gel AN59 
9062.98 11030.88 0.01 OL 37702 - 46765 1 - 1 Gel AN59 

9132.078 10947.412 0.01 4L 37702 - 11..6834 1 - 2 Gel AN59 

9207.09 10858.22 OV 50068 - 59275 2 - 3 Gel HU64 
9313.589 10734.059 0.01 4L 37451 - 46765 0 - 1 Gel AN59 
9315.55 10731.80 0.01 1 L 49144 - 58459 3 - 4 Gel AN59 
9315.74 10731.58 6V 49144 - 58460 3 - 4- Gel HUM 
9342.60 10700.73 4V 48088 - 57430 1 - 2 Gel HU64 
9375.30 10663.40 2V 49144 - 58519 3 3 Gel HU64 
94.'=14.48 lOSQnS 1 5V 4,0144 5857& 3 Jj Gel HUM 
9452.07 10576.79 0.01 1 L 48104 - 57556 3 - 4 Gel AN59 
9465.20 10562.13 Ov 49649 - 59114 2 - 1 Gel HUM 
9489.10 10535.52 5V 45985 - 55474 1 - 1 Gel HUM 
9557.89 10459.70 0.01 I L 48962 - 58520 1 2 Gel AN59 
9557.99 10459.59 5V 48962 - 58520 1 - 2 Gel HUM 
9608.228 10404.895 O.OJ lOL 39117 48726 2 - 2 Gel AN59 
9629.027 10382.420 0.01 lOL 40020 - 49649 1 - 2 Gel AN59 
9637.47 10373.33 3V 48882 - 58519 2 - 3 Gel 

'r 

HU64 
9701.15 10305.24 0.01 1 L 45985 - 55686 1 - 2 Gel AN59 
9740.62 10263.48 0.01 OL 48088 - 57828 1 - 0 Gel AN59 
9800.326 10200.946 0.01 I L 37702 - 47502 1 - 0 Gel AN59 
9855.67 10143.67 Ov 49075 - 58931 1 - 2 Gel HU64 
9957.998 lOO39.'l27 0.01 3 L 39117 49075 L - 1 l;el AN59 

9977.99 10019.31 6V 48480 - 58458 2 - 3 Gel HU64 
9994.06 10003.20 6V 46834 - 56828 2 3 Gel HUM 

Ge References 

ANS9 Andrew, K. L., and Meissner, K. W., J. Opt. Soc. Amer. 49, 
146-161 (1959). 

Source: Low pressure arc 
Instrument: 30' Paschen.Runge spectrograph 
Detector: Photographic 

HUM Humphreys, C. J., and Andrew, K. L., J. Opt. Soc. Amer. 54, 
1134-1140 (1964). 

Source: Electrodeless discharge tube (2.45 GHz) 

J. P'hY$. Chern. Ref. Dafa, Vol. 7, Nc, 1, 1975 

Instrument: a) 1 m Littrow spectrometer 
b) 10 m Paschen-Runge spectrograph 

Detector: a) PbS 
b) Photographic 

Uncertainty in A: a) Given as better than O_OO.~ X for w"ve_ 

lengths given to three decimal places 
(interferometric measurement) 

b) Given as 0.05 A for photographic 
measurements (wavelengths below 
11253 A) 
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Hafnium 

Hf, Z = 72 

{f I Normal state of valence electrons 5d26s2 3F2 J.P. = 53600 cm-1 

[f II Normal state of valence electrons 5d6s2 2D3/2 I.P. = 120000 cm-1 

He 

Intensity 
u A Au and Energy levels J Spectrum Reference 

(em-I) (A) (cm-~ character (em-I) 
- _._-

3960.12 25244.88 0.10 4 19292 - 23252 3 - 4 Hf I G070 
3974.10 25156.09 0.05 2 18224 - 22199 4 - 3 HfI G070 
3980.28 25116.98 0.50 lW HE G070 
4009.29 24935.29 0.05 200 U HI G070 

4017.82 24882.31 0.02 2 26715 - 30733 3 - 4 HfI G070 
4033.04 24788.43 0.02 2 Hf G070 
4042.61 24729.77 0.05 1 Hf G070 
4051.08 24678.01 0.10 6 14092 - 18143 1 - 1 HE I G070 
4083.34 24483.10 0.10 1 Hf G070 
4106.71 24343.75 0.05 6 22199 - 26305 3 - 3 HfI G070 
4117.42 24280.45 0.02 1 Hf G070 
4117.95 24277.32 0.05 2W 15673 - 19791 3 - 2 Hf I G070 
4119.63 24267.43 0.10 1 2528] - 29401 3 - 2 HrI G070 
4121.06 24259.0 0.50 1 Hf G070 
4181.98 23905.60 0.05 10 20784 - 24966 1 - 0 HrI G070 
4206.01 23769.00 0.05 2 37269 - 41475 4 - 3 HfI G070 
4231.75 23624.47 0.10 4 39286 - 43517 1 - 2 He I G070 
4267.93 23424.20 0.10 1 27074 - 31342 4 - 3 Hf I G070 
4286.07 23325.03 0.02 10 20908 - 25194 2 - 1 Hf I G070 
4312.34 23182.92 0.05 2 Hr G070 
4316.98 23158.0 0.50 1 Hf G070 

4318.25 23151.20 0.05 2 Hf G070 
4319.78 23143.0 0.50 2 Hf G070 
4319.87 123142.52 0.05 I U 35115 - 39435 2 - 2 Hf I G070 
4321.80 : 23132.19 0.10 I 20960 - 25281 4 - 3 Hf I G070 
4326.64 23106.32 0.05 7 23327 - 27654 2 - 3 Hf I G070 
4334.62 23063.79 0.02 3 31119 - 35453 2 - 3 HfI G070 
4336.94 23051.46 0.10 lW Hf G070 
4375.99 22845.76 0.10 2 Hf G070 
4401.55 22713.08 0.05 8 23252 - 27654 4 - 3 Hf I G070 
4406.64 22686.85 0.05 1 Hf G070 
4409.70 22671.11 0.05 30 20784 - 25194 1 - 1 Hf J G070 
4411.74 22660.63 0.20 1 Hf . G070 
4418.07 22628.12 0.10 1 HI G070 
4438.16 22525.72 0.10 2 36772 - 41211 2 - 2 Hf I G070 
4470.85 22361.0 0.50 2 Hf G070 
4471.17 22359.41 0.10 1 Hf G070 
4472.25 22354.0 0.50 1 Hf G070 
4480.07 22315.0 0.50 1 Hf G070 
4499.31 22219.56 0.20 I Hf G070 
4499.63 22217.98 0.50 1 Hf G070 
4500.04 22212.0 0.50 1 lIE G070 

4552.01 21962.33 0.02 140 14740 - 19292 2 - 3 Hf I G070 
4574.17 21855.92 0.10 1 Hf G070 
4589.14 21784.64 0.02 3 35115 - 39704 2 - 1 HIJ G070 
4609.37 21689.0 0.50 1 Hf G070 
4610.18 21685.20 0.05 2 Hf G070 
4614.36 21665.56 0.02 1 Hf G070 
4617.29 21651.82 0.10 lW 31619 - 36237 2 - 3 Hf J G070 
4621.51 21632.05 0.05 2 16163 - 20784 2 - 1 HIl G070 
4625.99 21611.11 0.02 8 HI G070 
4636.22 21563.39 0.05 1 22880 - 27516 3 - 4 Hf I G070 
4651.59 21492.16 0.10 I Hf G070 
4655.32 21471.94 0.20 2 18224 - 22880 4 - 3 Hf J G070 
4655.97 21471.94 0.10 I V Hf G070 
4662.04 21444.0 0.50 1 Hf G070 
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Hf-Continued 

Intensity 
(T A Au and Energy levels J Spectrum Reference 

(cm-~ (A.) (em-I) character (cm- 1) 

4668.75 21413.18 0.05 1 25084 - 29752 2 - 2 Hf I G070 

4708.80 21231.0 0.50 2 HE G070 

4713.91 21208.0 0.50 1 Hi G070 
4714.97 21203.24 0.05 4 25281 - 29996 3 - 3 Hf I G070 
4725.77 21154.80 0.02 40 20908 - 25634 2 - 2 Hf I G070 
4729.86 :l1l36.51 U.02 3 Hf GO/U 

4745.09 21068.64 0.02 2U 16163 - 20908 2 - 2 HfI G070 

4774.11 20940.61 0.05 50 22880 - 27654 3 - 3 Hfl G070 
4796.46 20843.0 0.50 2 Hf G070 
4843.64 20640.0 0.50 2 Hf G070 
4849.37 20615.62 0.05 30 20784 - 25634 1 - 2 Hf r G070 
4868.26 20535.61 0.10 20 Hf G070 
4869.18 20531.72 0.02 2 18011 - 22880 2 - 3 Hi I G070 
1970.32 20526.93 0.02 170 Hi G070 
4884.86 20465.84 0.10 1 Hf G070 
4887.59 20454.42 0.10 6U Hf G070 
4895.50 20421.33 0.10 1 26715 - 31610 3 - 2 Hfr G070 
4896.78 20416.0 0.05 1 Hf G070 
4898.64 20408.25 0.05 2 36523 - 41422 3 - 3 HfI G070 
4912.66 20350.02 0.10 20 Hf G070 
4915.59 20337.89 0.02 6 Hf G070 
4921.52 20313.40 0.10 1 U Hf G070 
4942.12 20228.71 0.05 IOU Hf G070 
4965.83 20132.11 0.05 2 37336 - 42302 1 - 2 HEI G070 
4997.18 20005.84 0.20 1 Hf G070 
5000.06 19994.32 0.02 1 17901 - 22901 5 - 5 HfI G070 
5004.56 19976.31 0.05 lW Hf G070 
5011.91 19947.02 0.02 1 U Hf G070 
5027.92 19883.52 0.05 6 18224 - 23252 4 - 4 Hf I G070 
5034.13 19859.00 0.02 6 26918 - 31952 1 - 1 Hfl G070 
5036.90 19848.04 0.02 1 Hi G070 
5050.67 19793.95 0.02 20 14740 - 19791 2 - 2 Hf I G070 
5054.61 19778.52 0.02 3 25678 - 30733 3 - 4 Hf r G070 
5111.88 19556.92 0.02 5 Hf G07U 
5118.51 19531.59 0.02 I 29996 - 35115 3 - 2 Hi 1 G070 
5119.01 19529.69 0.02 1 Hf G070 
5137.98 19457.60 0.10 1 30146 - 35284 2 - 1 HfI G070 
5139.20 19452.98 0.50 2 Hf G070 
5142.80 19439.37 0.10 1 Hf G070 
5144.22 19434.0 0.50 2 Hf G070 
5146.32 19426.0 0.50 1 Hf G070 
5149.03 19415.82 0.02 2W Hf G070 
5159.48 19376.50 0.10 1 Hf G070 
5161.47 19369.03 0.05 30 24085 - 29246 5 - 4 Hf I G070 
5173.06 19325.65 Hf G070 
5213.93 19174.17 Hf G070 
5217.85 19159.77 Hf G070 
5218.14 19158.70 Hf G070 
5227.10 19125.83 40767 - 45994 3 - 3 Hf I G070 
5227.83 19123.16 Hf G070 
5228.25 19121.63 Hf G070 
5235.01 19003.55 HE C070 
5254.34 19026.71 Hf G070 
5255.98 19020.74 23327 - 28583 2 - 3 Hf I G070 
5263.15 18994.83 Hf G070 
5265.41 18986.68 Hf G070 
5279.59 18935.70 Hf G070 
5286.84 18909.74 15673 - 20960 3 - 4 Hf r G070 
5295.32 18879.43 Hf G070 
5296.03 18876.90 Hf G070 
5300.71 18860.24 36523 - 41824 3 - 3 Hf I G070 
5316.66 18803.67 18011 - 23327 2 - 2 Hf J G070 
5317.43 18800.95 22199 - 27516 3 - 4 Hf J G070 
5330.85 18753.60 23252 - 28583 4 - 3 Hfl G070 
5340.08 18721.19 Hf G070 
5349.99 18686.52 Hf G070 
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HC-Continued 

Intensity 
CT A ACT and EDergy levels J Spectrum RefereDce 

(cm-I) (A) (cm-, character (cm- l ) 

5356.85 18662.60 Hf G070 
5371.22 18612.65 Hf G070 

5387.13 18557.10 22880 - 28267 3 - 2 Hf I G070 
5397.36 18522.53 20908 - 26305 2 - 3 Hf I G070 
5399.12 18516.50 Hf G070 
5412.41 18471.01 Hf G070 
5420.40 18443.79 25634 - 31054 2 - 3 Hf I G070 
5451.39 18338.93 8983 - 14435 2 - 2 Hf I G070 
5452.01 18336.85 Hf G070 
5455.26 18325.93 22199 - 27654 3 - 3 Hf I G070 
5462.53 18301.54 23327 - 28790 2 - 1 Hf I G070 
5477.50 18251.51 Hf G070 
5482.87 18233.63 Hf G070 
6497.97 18183.57 H£ C070 

5531.74 18072.56 Hf G070 
5539.63 18046.83 41422 - 46961 I 3 - 2 Hf I G070 I 
5539.63 18045.26 I Hf G070 
5551.89 18006.95 Hf G070 
5554.81 17997.49 0.50 IV Hf G070 
5557.91 17987.46 0.05 130 8983 14541 2 3 Hf I G070 
5573.92 17935.80 0.02 3 Hf G070 
5583.49 17905.07 0.05 2 Hf G070 
5588.84 17887.90 0.20 2 35115 - 40704 2 - 1 Hf I G070 
5592.49 17876.23 0.05f 2 Hf G070 
5599.85 17852.74 0.05 2V Hf G070 
5609.67 17821.50 0.02 1 Hf G070 
5619.08 17791.66 0.05 1 Hf G070 
5622.86 17779.67 0.10 1 Hf G070 
5626.53 17768.08 0.10 1 Hf G070 
5627.77 17764.17 0.10 1 Hf G070 
5628.77 17761.0 0.50 1 Hf G070 
5630.33 17756.09 0.02 1 Hf G070 
5636.51 17736.63 0.02 1 34877 - 40513 3 - 2 Hf I G070 
5652.24 17687.28 0.02 9 35115 - 40767 2 - 3 Hf I G070 
5653.70 17682.72 0.05 1 31119 - 36772 2 - 2 Hf I G070 
5656.52 17673.90 0.05 1 V 40513 - 46170 2 - 2 Hf I G070 
5666.25 17643.53 0.05 3 39788 - 45455 2 - 3 Hf I G070 
5679.16 17603.43 0.10 2 20784 - 26463 1 - 1 Hf I G070 
5682.75 17592.32 0.10 2 41298 - 46981 2 - 2 Hf I G070 
5694.17 17557.01 0.05 2 Hf G070 
5699.05 17541.98 0.02 10 14092 - 19791 1 - 2 Hf I G070 
5703.47 17528.39 0.02 70 22880 - 28583 3 - 3 Hf I G070 
5712.56 17500.51 0.05 2 34991 - 40704 1 - 1 Hf I G070 
5718.18 17483.31 0.20 1 V 31054 - 36772 3 - 2 Hf I G070 
5736.30 17428.07 0.10 3 Hf G070 
5741.62 17411.93 0.02 2 Hf G070 
5759.90 17356.63 0.02 10 Hf G070 
~7M.Y;;S U.:s41.M U.U~ is Hf GU7U 
5778.35 17301.25 0.05 1 36523 42302 3 2 Hf I G070 
5795.60 17249.77 0.02 1 Hf G070 
5815.21 17191.58 0.10 2W Hf G070 
5818.36 17182.28 0.10 2W 11£ G070 

5823.61 17166.79 0.20 IV Hf G070 
5825.27 17161.90 0.10 I Hf G070 
5830.23 17147.31 0.05 2 Hf G070 
5839.70 17119.51 0.05 3U 33949 - 39788 3 - 2 Hf I G070 
5842.33 17111.77 0.05 5 35115 - 40957 2 - 3 Hf I G070 
5844.56 17105.25 0.02 2 35453 - 41298 3 - 2 Hf I G070 
5853.04 17080.47 0.20 4W Hf G070 
5870.99 17028.26 0.05 8W Hf G070 
5875.36 17015.60 0.05 1 Hf G070 
5901.47 16940.31 0.05 1 Hf G070 
5903.21 16935.32 0.05 I 40957 - 46860 3 - 2 Hf I G070 
5918.25 16892.26 0.10 2 Hf G070 
5932.07 16852.92 0.20 1 U 38845 - 44777 5 - 4 Hf I G070 
5965.93 16757.27 0.05 10 34991 - 40957 1 - 2 Hf I G070 
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Hr-Continued 

Intensity 
CT "- ACT and Energy levels J Spectrum Reference 

(em-i) (A) (cm-~ character (em-i) 

5968.22 16750.84 0.05 3 38289 - 44257 2 - 1 Hfl G070 
5976.06 16728.87 0.02 2 Hf G070 
5978.47 16722.13 0.02 4U Hf G070 
5984.78 16704.50 0.02 7 Hf G070 
5987.45 16697.03 0.02 3 Hf G070 
[;909.21 16692.12 0.02 1W }9292 - 25!HH 3 - 3 HII GOiO 

5993.90 16679.06 0.02 1 U 23252 - 29246 4 - 4 Hf J G070 
6009.11 16636.86 0.20 2 40957 - 46966 3 - 3 Hf I G070 
6010.68 16632.51 0.02 3U 39788 - 45799 2 - 1 Hf I G070 
6058.88 16500.18 0.02 3 Hf G070 
6060.86 16494.79 0.05 6 36609 - 42670 3 - 4 Hf J G070 
6067.28 16477.34 0.05 1 Hf G070 
6068.31 16474.55 0.02 3 Hf G070 
6073.96 16459.23 0.10 1 Hf G070 
6078.71 16446.37 0.10 10 35115 - 41193 2 - 1 Hf I G070 
6087.96 16421.39 0.10 lU Hf G070 
6111.60 16357.86 0.05 1 Hf G070 
6114.44 16350.26 0.10 1 U 20960 - 27074 4 - 4 HfI G070 
6134.83 16295.91 0.05 220 W 16766 - 22901 4 - 5 Hf I G070 
6142.28 16276.15 0.02 5 Hf G070 
6157.47 16236.01 0.05 1 Hf G070 
6188.79 16153.84 0.10 3 Hf G070 
0194.03 10140.17 0.10 8 III G070 

6201.39 16121.00 0.02 3 28790 - 34991 1 - 1 Hf I G070 
6202.41 16118.37 0.05 2 34991 - 41193 1 - 1 HfI G070 
6215.29 16084.95 0.02 1 Hf G070 
6219.98 16072.83 0.10 1 Hf G070 
6222.37 16066.66 0.10 1 Hf G070 
6234.16 16036.28 0.20 1 Hf G070 
6236.37 16030.60 0.20 3 Hf G070 
6241.38 16017.71 0.10 4 Hf G070 
6258.41 15974.17 0.05 2 25084 - 31342 2 - 3 Hf I G070 
6260.45 15968.93 0.10 1 Hf G070 
6262.53 15963.63 0.10 1 Hf G070 
6283.50 15910.34 0.02 3 Hf G070 
6287.42 15900.43 0.10 1 Hf G070 
6290.41 15892.87 0.05 2 Hf G070 
6310.79 15841.56 0.10 2 Hf G070 
6327.72 .15799.16 0.10 1 Hf G070 
6329.22 15795.42 0.10 2 Hi G070 

6339.42 15770.01 0.05 2 Hf G070 
6364.21 15708.57 0.05 1 Hf G070 
6364.74 15707.35 0.05 9 Hf G070 
6366.41 15703.15 0.20 30 U H£ G070 
6386.33 15654.18 0.02 2 Hf G070 
6395.01 15632.91 0.20 lW Hf G070 
6396.76 15628.64 0.20 6 Hf G070 
6399.97 15620.80 0.10 1 Hf G070 
64D 1. 92 15616.05 0.10 1 Hi G070 
6406.11 15605.83 0.20 1 26715 - 33121 3 - 2 Hf I G070 
6421.36 15568.78 0.10 2 34877 - 41298 3 - 2 Hf I I G070 
6423.96 15562.46 0.05 8 Hf G070 
6425.22 15559.40 0.20 20 23327 - 29752 2 - 2 Hf I G070 
6425.45 15558.85 0.20 20 25j94 - 31619 1 - 2 HfJ G070 
6429.48 15549.10 0.20 8U H£ G070 
6447.19 15506.40 0.10 20 Hf G070 
6456.92 15483.04 0.10 2 Hf G070 
6463.39 15467.51 0.10 2 30146 - 36609 2 - 3 Hf I G070 
6472.22 15446.42 0.10 1 Hf G070 
6473.54 15443.28 0.05 7 Hf G070 
6479.08 15430.07 0.20 3 HI G070 

6493.40 15396.06 0.05 2 Hf G070 
6508.27 15360.87 0.10 2 Hf G070 
6512.59 15350.68 0.02 4 Hf G070 
6526.89 15317.06 0.05 8 Hf G070 
6532.25 15304.49 0.05 1 41824 - 48356 3 - 4 H£I G070 
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HE-Continued 

Intensity 
CT A ACT and Energy levels J Spectrum Reference 

(em-I) (A) (em-, character (em-I) 

6580.92 15191.29 0.05 1 36523 - 43104 3 - 3 H£ I G070 
6626.75 15086.23 0.10 1 H£ G070 
6635.19 15067.05 0.05 I H£ G070 
6639.64 15056.95 0.20 3 H£ G070 
6612.11 15037.07 0.50 10 HE C070 

6653.65 15025.23 0.20 7 H£ G070 
6657.62 15016.28 0.10 2 H£ G070 
6660.36 15010.10 0.20 2W H£ G070 
6661.62 15007.26 0.02 6 38987 - 45649 4 - 3 H£ I G070 
6665.58 14998.35 0.05 1 HE G070 
6667.44 14994.17 0.02 1 33121 - 39788 2 - 2 HE I G070 
6669.38 14989.81 0.05 20 33949 - 40618 3 - I Hf J G070 
6682.00 14961.48 0.05 140 16766 - 23448 4 - 3 Hf I G070 
6703.03 14914.35 0.20 3 Hf G070 
6705.90 14908.17 0.02 3 Hf G070 
6708.82 14903.02 0.02 4 H£ G070 
6709.54 14900.09 0.10 8 Hf G070 
6713.55 14891.19 0.02 2 Hf G070 
6716.56 14884.50 0.05 lW Hf G070 
6721.12 14874.40 0.20 3 Hf G070 
6724.53 14866.86 0.10 1 HE G070 
6744.31 14023.27 0.02 20 III G070 

6747.67 14815.89 0.20 3 Hf G070 
6748.96 14813.06 0.10 20 20784 - 27533 1 - 1 Hf I G070 
6767.13 14773.27 0.05 2 14017 -: 20784 1 - 1 H£ I G070 
6777.33 14751.05 0.02 80 15673 - 22450 3 - 2 Hf J G070 
6783.18 14738.33 0.02 2 Hf G070 
6806.01 14688.88 0.02 4 H£ G070 
6823.11 14652.08 0.50 2 G070 
6849.76 14595.07 0.05 3 Hf G070 
6854.77 14584.40 0.{)5 8 25678 - 32533 3 - 3 HfJ G070 
6856.74 14580.21 0.05 7 Hf G070 
6859.98 14573.31 0.10 2 Hf G070 
6872.67 14546.41 0.10 5 22880 - 29752 3 - 2 HI J G070 
6875.05 14541.37 0.10 9 Hf G070 
6877.49 14536.21 0.10 120 Hf G070 
6883.95 14522.58 0.20 130 17901 - 24785 5 - 4 Hf I G070 
6892.03 14505.56 0.20 lIO HI G070 
6892.35 14504.88 0.50 1 Hf G070 
6900.66 14487.40 0.05 4 H£ G070 
6910.00 14467.82 0.05 lW Hf G070 
6921.54 14443.71 Hf G070 
6924.48 14437.58 Hf G070 
6940.97 14403.27 Hf G070 
6960.68 14362.49 HI G070 
6975.99 14330.96 Hf G070 
6998.25 14285.39 40704 - 47702 1 - 2 Hf I G070 
7010.68 14260.05 Hf G070 
7044.88 14190.82 41824 - 48869 3 - 3 HE I G070 
7058.31 14163.82 Hf G070 
7064.15 14152.12 Hf G070 
7073.33 14133.76 Hf G070 
7084.31 14111.84 Hf G070 
7098.98 14082.68 Hf G070 
7127.13 14027.04 Hf G070 
7139.51 14002.74 20908 - 28047 2 - 1 HI I G070 
7155.48 13971.48 Hf G070 
7158.58 13965.43 Hf G070 
7164.42 13954.05 16163 - 23327 2 - 2 Hf! G070 
7179.68 13924.40 8983 - 16163 Z - Z Hf I G070 

7202.45 13880.37 22199 - 2940] 3 - 2 Hf I G070 
7249.96 13789.41 Hf G070 
7271.04 13749.43 Hf G070 
7280.55 13731.47 Hf G070 
7301.20 13692.63 Hf 

1 

G070 
7310.44 13675.33 I Hf G070 
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HC-Continued 

Intensity 
(T h dc:r and Energy levels J Spectrum Reference 

(cm-~ (A) (em-, character (cm-, 

7445.62 13427.04 0.05 430 Hf G070 

7453.89 13412.14 0.05 2 Hf G070 

7460.84 13399.65 0.20 2 Hf G070 

7484.79 13356.77 0.05 5 Hf G070 

7493.78 13340.75 0.05 2 Hi G070 

7493.95 13340.45 0.02 10 34991 - 42485 1 - 1 HfI G070 

7507.90 13315.67 0.05. 1 40194 - 47702 2 - 2 HfI G070 

7553.84 13234.67 0.10 3 22199 - 29752 3 - 2 H£ I G070 

7560.85 13222.42 0.10 190 Hf G070 

7602.93 13149.23 0.05 80 Hf G070 

7617.78 13123.60 0.10 9 Hi G070 

7646.50 13074.31 0.05 570 14092 21738 1 1 Hf I G070 
7678.01- 13020.60 0.20 1 HI (;070 

7692.13 12996.75 0.10 70 Hf G070 
7709.86 12966.86 0.02 580 ]4740 - 22450 2 - 2 HII G070 
7724.15 12942.87 0.02 30 23252 - 30976 4 - 5 Hf I G070 
7759.97 12883.13 0.02 3 HI G070 
7775.28 12857.75 0.05 580 15673 - 23448 3 - 3 Hf I G070 
7786.47 12839.28 0.50 10 Hf G070 
7801.86 12813.96 0.02 3 Hf G070 
7815.86 12791.0 0.50 1 Hf G070 
7841.97 12748.40 0.10 2W 27149 - 34991 2 - I Hf I G070 
7848.84 12737.25 0.20 180 U 10532 - 18381 4 - 3 Hf I G070 
7858.13 12722.19 0.20 70 24085 - 31943 5 - 4 Hf I G070 
7862.30 12715.45 0.20 210 40267 48129 2 - 1 Hf I G070 
7881.55 12684.38 0.10 1 II! G070 

7939.47 12591.86 0.02 4 Hf G070 
7971.25 12541.65 0.02 270 15673 - 23644 3 - 3 Hfl G070 
7980.25 12527.51 0.02 3 32533 - 40513 3 - '2 Hf I G070 
7986.27 12518.07 0.10 2 Hr G070 
8005.38 12488.18 0.02 20 20784 - 28790 1 - 1 Hf I G070 
8014.77 12473.56 0.05 1 23327 - 31342 2 - 3 Hi I G070 
8018.66 12467.51 0.02 660 Hf G070 
8027.82 12453.27 0.10 2 Hi G070 
8037.33 12438.54 0.02 20 25084 - 33121 2 - 2 Hil G070 
8053.73 12413.22 0.02 9 25084 - 33137 2 - 1 Hf 1 G070 
8055.00 12411.26 0.05 2 25084 - 33139 2 - 3 Hf I G070 
8066.84 12393.03 0.20 1 33994 - 42061 4 - 3 Hf I G070 
~U-'4.·'4 12380.':11 0.05 3 31119 - 39193 2 - 3 Hf I G070 

8080.05 I 12372.78 0.02 2 Hf G070 
8084.49 12365.98 0.10 .3 31619 - 39704 2 - 1 Hf I G070 
8089.66 12358.08 0.05 20 U 23252 - 31342 4 - 3 Hfl G070 
8091.11 12355.87 0.10 3 Hf G070 
8099.96 12342.36 0.05 3 Hf G070 
8151.89 12263.74 0.20 60 Hf G070 
8159.19 12252.77 0.05 3 33139 - 41298 3 - 2 Hf I G070 
8161.68 12249.03 0.10 3 26715 - 34877 3 - 3 Hf I G070 

8178.00 12224.58 0.10 2 31952 - 40130 1 - 2 Hr I G070 
8192.54 12202.89 0.10 3 Hf G070 
8199.60 12192.39 0.05 3 Hf G070 
8211.11 12175.29 0.02 . 5 Hf G070 
8232.57 12143.56 0.10 7 26715 - 34947 3 - 2 Hf 1 G070 
8244.83 12125.49 0.05 3 28527 - 36772 1 - 2 Hfi G070 
8256.32 12108.62 0.02 4 25281 - 33538 3 - 2 Hfl G070 
8261.34 12101.26 0.05 4V 30146 - 38407 2 - 3 Hf I G070 
8283.06 12069.53 0.05 7 23327 - 31610 2 - 2 Hi I G070 
8301.28 12043.04 0.02 680 17901 - 26202 5 - 5 Hf I G070 
8302.44 12041.36 0.10 20 Hf G070 
8307.03 12034.71 0.02 7 Hf G070 
8310.77 12029.29 0.02 20 Hf G070 
8316.00 12021. 72 0.02 40 31119 - 39435 2 - 2 H£ I G070 

8334.24 11995.41 0.10 2 33949 - 42283 .3 - 4 Hf I G070 
8338.57 11989.19 0.02 30 14541 22880 3 3 Hf I G070 
8358.28 11960.91 0.05 390 Hf G070 
8366.24 11949.53 0.10 8W Hf G070 

8367.35 11947.95 0.05 8 Hf G070 
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Hf-Continued. 

I Intensity 1 

I 
! I 

cr A. f1fT and 1 Energy levels J I Spectrum I Reference 
(cm-l') (A) (em-I) character (em-I) I 

8379.19 11931.07 0.20 10 5638 - 14017 :2 - I Hi! G070 
8380.57 11929.10 0.02 2 31054 - 39435 .3 - 2 Hf I G070 

8394.47 11909.34 0.10 3 30733 - 39127 4 - 3 Hf I G070 

8402.65 11897.75 0.05 3 35115 - 43517 2 - 2 HfI C070 

8409.21 1]888.47 0.10 10 19791 - 28200 2 - 2 HiI G070 

8421.34 11871.35 0.05 2 28527 - 36949 1 - 1 HI! G070 

8438.43 11847.30 0.05 4- 40513 - 4895j 2 - 2 Hfl G070 

8445.04 1]838.03 0.10 6 14435 - 22880 2 - 3 HE! C070 

8446.49 11836.00 0.05 6W Hf G070 

8454.02 11825.46 0.02 2 25084 - 33538 2 - 2 Hf! G070 

8454.94 11824.17 0.10 1 Hf C070 

8462.23 11813.98 0.20 6 22880 - 31342 3 - 3 Hf I C070 

8474.25 11797.22 0.10 1 Hi G070 
8486.66 11779.98 0.05 7' 38289 - 4677j Z - ;) Hi I GO"tU 

8490.36 11774.85 0.05 4 18224 26715 4 - 3 Hf I G070 

8493.01 11771.17 0.05 70 20908 29401 2 2 HE I G070 

8496.10 11766.88 0.05 150 5521 14017 0 1 Hi I G070 
8528.46 11729.12 0.05 4 .J.J5J8 420(.1 :;: - 3 He I G070 

8526.32 11725.19 0.10 4W 34991 - 43517 I - 2 HfI G070 

8534.08 11714.51 0.05 4 22199 - 30733 .) - 4 Hi I G070 

8541.31 11704.60 0.20 4 34947 - 43489 2 - 3 Hf I G070 
9574.91 1 165S. 73 0.10 10 Hf G070 

8585.14 11644.85 0.10 i 3I1l9 - 39704 2 - I Hf! COiO 

8588.40 11640.43 0.05 /., 36523 - 45112 :3 - 3 Hf I G070 

8609.42 11612.0 0.50 1 Hf G070 

8612.07 11608.43 0.20 1 Hf G070 
8616.57 11602.38 0.10 130 20784 - 29401 1 - 2 Hi! G070 
8624.47 11591. 74 0.10 3 23327 - 31952 2 - 1 Hf I G070 
8645.76 11563.19 0.10 5U Hf G070 
8647.67 11560.64 0.10 5 Hf GOiO 
8651.30 11555.79 0.05 4- 26463 - 35115 1 - 2 Hf I G07D 
8667.53 11534.16 0.10 10 25281 - 33949 3 - 3 Hf I G070 

8690.52 11503.64 0.20 6 23252 - 31943 4. - 4· Hfl G070 
8692.57 11500.53 0.20 7 Hf G070 
8707.93 11480.65 0.02 200 14740 - 23448 2 - 3 Hf I G070 
8711.14 11476.42 0.05 10 14541 - 23252 3 - 4 Hfl G070 

8713.08 11473.85 0.05 30 25281 - 33994 3 - 2 Hfl G070 
8729.36 11452.46 0.02 3 35115 - 43844 2 - 1 Hi I G070 
8730.53 11450.92 0.20 60 22880 - 31610 3 - 2 Hf I G070 
8738.48 11440.51 0.02 3 26715 - 35453 3 - 3 Hfi G070 

8759.77 11412.70 0.10 30 HI G070 
8774.79 11393.17 0.02 10 18143 - 26918 1 - I Hi i G070 
8783.80 113S1.4S 0.05 3 35993 - 44777 5 - 4 Hf i COiO 

8794.07 11368.18 0.20 610 Hi G070 
8796.55 11364.98 0.20 610 5638 - 14435 Z - 2 Bfl GOIO 
8809.51 11348.26 0.05 3ll 26305 - 35115 3 - 2 Hfr GOiO 
8844.38 11303.52 0.10 100 20908 - 29752 2 - '" "" Hf I G070 
8849.52 11296.96 0.20 ! 9 18224 - 27074 4 4· HfI GOiO 

8892.56 11242.28 0.05 40 14435 - 23327 2 - 2 Hf I G070 

8897.15 11236.47 0.05 40 38407 47304. 3 - 2 Hf r G070 

8903.08 11228.99 0.20 460 5638 - 14541 2 3 Hi r G070 
8904.08 11227.73 0.02 230 Hi C070 

8910.97 11219.05 0.20 10 Hf G070 

8920.83 11206.65 0.10 6 16163 - 25084- 2 - 2 Wr COlo 
8931.29 11193.52 0.05 I 36523 - 45455 3 - .~ f-IE I C;C}7(; 

8934.03 11190.09 0.20 2 Hf C07e 

8968.04 11147.65 0.10 60 20784 - 29752 1 - 2 Hfr GU7C 

8968.56 11147.0 0.50 4 !If (;07(; 

8974.95 11139.07 0.10 80 !if G070 

90]2.59 11092.55 0.10 3 Hf G070 

9027.29 11074.49 0.05 4·0 898.3 "- J80/ ! '2 - :2 Hfl G070 
9049.75 11047.00 0.20 80 Hf G070 
9056.29 1l039.03 0.20 20 Hi G070 
9063.57 11030.16 0.02 50 22380 - 31943 ,:, - Hi I G070 
9088.39 

I 
11000.04· 0.02 i 20903 - 29996 2 - Hf! GOiO 

9111.96 10971.58 O.le 380 15673 - 24785 .'3 - Hfl C070 
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Hf-Continued 

Intensity 
U A 6.u and Energy levels J Spectrum Reference 

(cm-~ (A) (cm-~ character (em-I) 

9127.20 10953.26 0.10 8 25678 - 34805 3 - 4 HfI G070 

9139.79 10938.18 0.05 20 31054 - 40194 3 - 2 Hf I G070 

9]43.45 10933.80 0.02 20 22199 - 31342 3 - 3 Hf I G070 

9152.15 10923.40 0.05 6W Hf G070 

9159.58 10914.54 0.05 20 8983 - 18143 2 - 1 Hf I G070 

9170.99 10900.96 0.05 2 31342 - 40513 3 - 2 HfI G070 

9196.90 10870.25 0.10 2 Hf G070 

9198.50 10868.36 0.10 40 Hf G070 

9212.66 10851.66 0.05 IOU 31054 - 40267 3 - 2 Hf I G070 
9217.22 10846.29 0.02 4 Hf G070 
9280.47 10772.37 0.02 30 23252 - 32533 4 - 3 Hf I G070 

9288.82 10762.69 0.50 3 Hf G070 
9309.98 10738.22 0.10 7 14017 - 23327 ] - 2 Hf I G070 

9311.91 10736.00 0.10 7 Hf G070 
9346.11 10696.71 0.05 5 31952 - 41298 1 - 2 Hf I G070 
9361.95 10678.62 0.02 8 Hf G070 
9383.41 10654.19 0.02 4 Hf G070 

9391.65 10638.05 0.05 330 8983 - 18381 2 - 3 Hf I Go.70 
Y4U\J.4H 10034.84- U.02 5 Hf G070 

9411.68 10622.18 0.02 6 22199 - 31610 3 - 2 Hfl G070 
9413.23 10620.44 0.05 680U Hf G070 
9427.25 10604.65 0.02 30 HE G070 
9431.33 10S50.83 0.05 10 HE C070 

9435.94 10594.87 0.05 50 16766 - 26202 4 - 5 HfI G070 
9451.47 10577.47 0.02 34:0 Hf G070 
9490.64 10533.81 0.02 130 U Hf G070 
9495.34 10528.60 0.20 20 Hf G070 
9496.50 10527.31 0.05 20 Hf G070 
9512.21 10509.92 0.10 40 25084 - 34596 2 - 1 Hf I G070 
9524.17 10496.73 0.02 1 25281 - 34805 3 - 4 Hf I G070 
9535.37 10484.40 0.05 2 27074 - 36609 4 - 3 Hf I G070 
9539.24 10480.15 0.02 200 16766 - 26305 4 - 3 Hf I G070 
9551.49 10466.70 0.02 

i 
1 Hf G070 

9554.73 10463.15 0.02 540 U Hf G070 
9571.18 10445.17 0.50 i 4 Hf G070 
9590.89 10423.70 0.10 230 6572 - 16163 1 - 2 Hf I G070 
9595.22 10419.00 0.20 4 25281 - 34877 3 - 3 Hf I G070 
9599.78 10414.05 0.10 1 Hf G070 
9606.43 10406.85 0.10 760 Hf G070 
9610.73 10402.19 0.10 10 Hf G070 
9615.16 10397.41 0.05 230 17901 - 27516 5 - 4 Hf I G070 
9623.70 10388.16 0.20 10 28527 - 38151 1 - 1 Hf I G070 
9630.59 10380.73 0.05 570 Hf G070 
9639.30 10371.36 0.05 30 U HE G070 

9666.09 10342.6] 0.10 3 2528] - 34947 3 2 H£ I G070 
9680.70 10327.0 0.50 3 Hf G070 
9744.32 10259.58 0.05 30 22199 31943 3 - 4 Hf I G070 
9759.90 1024R.20 0.02 60 Hi G070 
9775.20 10227.17 0.05 20 25678 - 35453 3 - 3 H£ I G070 
9790.48 10211.21 0.05 50 H£ G070 
9792.80 10208.79 0.10 3 H£ G070 
9793.73 10207.82 0.02 7 23327 33121 2 2 Hi I G070 
9802.97 10152.62 0.20 20 Hf G070 
9808.08 10192.88 0.02 lOW Hf G070 
9831.25 10168.86 0.10 llO Hf G070 
9863.78 10135.33 0.20 3 25084 - 34947 2 - 2 Hf I G070 
9877.07 10121.68 0.05 3 Hf G070 
9886.34 10112.19 0.02 4 23252 - 33139 4 - 3 Hf I G070 
9892.87 10105.52 0.10 4 Hf G070 
9894.50 10103.86 0.10 4 26715 - 36609 .3 - 3 Hf I G070 
9901.24 10096.98 0.05 3 Hf G070 
9905.26 10092.87 0.10 3 Hf G070 
9909.51 10088.55 0.10 23 24085 - 33994 5 - 4 Hi I G070 
9913.03 10084.97 0.10 3 Hf G070 
9915.13 10082.83 0.10 3 Hf G070 
9924.94 10072.87 0.05 20 Hf G070 
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Hf-Continued 

Intensity 
u A !:lu and Energy levels 

(em- 1) (A) (em-~ character (em- 1) 

9960.89 10036.51 0.02 90 ]5673 - 25634 

9974.01 10023.31 0.05 3 4567 - 14541 

9976.18 10021.13 0.10 60 i 

Hf Reference 

G070 Gondhalekar. P., Ph.D. Thesis, University of London (1970). Detector: 

Source: Electrodeless discharge tube (2.45 GHz) 
Instrument: 1 m Czerny-Turner spectrometer 

3 
4 

153 

i 
; 

J Spectrum Reference 

_ .. -
- 2 Hf I G070 
- 3 Hf I G070 

Hf G070 

PbS cooled with a mixture of solid carbon dioxide 
and acetone 
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Helium 

He, Z = 2 

He I Normal state of valence electrons Is2 ISO LP. = 198311 cm- 1 

He II Normal state of valence electrons Is 2S1/ 2 J.P. = 438909 cm- 1 

Hc 

Intensity I 
I 

u i\. /::.u and : Energy levels J Spectrum Reference 
(em-I) (J\) (em-I) character (em-I) 

2469.749 40478.90 0.01 4 191451 - 193921 
I 

Hel LT70 
4730.862 21132.03 0.01 20 186209 - 190940 1 - 0 HeJ LT70 

4733.24 21121.43 0.01 10 185564 - 190298 i 0 - 1 Hel LT70 
1733.511 21120.07 0.01 80 185564 - 190298 He J LT70 
5115.505 19543.08 0.01 20 186101 - 191217 Hel LT70 
5237.084 19089.38 0.01 110 186209 - 191446 1 - 2 Hel LT70 
5346.925 18697.23 0.01 230 186105 - 191451 2 - 3 HeI LT70 
5350.328 18685.34 0.01 530 186101 - 191451 He! LT70 
5879.894 17002.47 0.01 230 185564 - 191444 HeJ LT70 
6627.888 15083.64 0.01 12 184864 - 191492 0 - ] HeJ LT70 
7699.154 12984.89 0.01 2 186101 - 193800 HeI LT70 
7708.916 12968.45 0.01 10 186209 - 193918 1 - 2 Hel LT70 
7782.417 12845.96 0.01 7 185564 - 193347 HeI LT70 
7816.124 12790.57 0.01 20 186105 - 193921 2 - 3 Hel LT70 
7819.530 12784.99 0.01 50 186101 - 193921 HeI LT70 
7980.245 12527.52 0.01 20 183236:-- 191217 HeI LT70 
8352.550 11969.12 0.01 30 185564 - 193917 HeJ LT70 
9157.432 10917.10 0.01 3 186105 - 195262 2 - 3 

I 

Hel LT70 
9160.833 10913.05 0.01 9 186101 - 195262 Hel LT70 

He Reference 

LT70 Litzen, U., Physica Scripta 2, 103-105 (1970). Additional References 
Source: Electrodeless discharge (18 MHz) 
Instrument: 1.5 m Czerny-Turner spectrometer 
Detector: PbS cooled with liquid nitrogen Martin, W. C., 1. Phys. Chern. Ref. Data 2,257-265 (1973). 
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ATOMIC SPECTRAL LINES 

Indium 

In, Z = 49 

In I Normal stale of valence electrons 5s25p 2pO 1/2 

in II Normal state of valence electrons 5s2 ISO 

In 

Intensity 
CT A aCT and Energy levels 

(em-I) (A) (cm-I) eharaeter (em-I) 

4186.62 23879.13 0.02 7 L 32115 - 36301 
4484.88 22291.06 0.02 6 L 31816 - 36301 
5969.2] 16748.07 0.02 1 L 32892 - 38861 
0057.37 16504.31 0.02 2 L 32910 - J8972 

6792.05 14719.08 0.02 7 LB 32915·- 39707 
6815.39 ]4668.66 0.02 6L 32892 - 39707 
6933.30 14419.20 0.02 3L 32115 39048 
6983.16 11316.25 0.02 6L 32115 - sg098 

7231.57 13824.48 0.02 5L 31816 39048 
7444.00 13429.96 0.02 9L 24372 31816 
i742.26 12912.59 0.02 lOL 24372 - 32115 
8521. 74 11731.48 0.02 3L 32115 40636 
8820.04 11334.72 0.02 2L 31816 - 40636 
9304.71 10744.31 0.02 6 LB 32915 - 42220 
9328.05 10717.42 0.02 5L 32892 - 42220 
9721.20 10283.98 0.02 OL 32115 - 41836 
9746.74 10257.03 0.02 

I 
2L 32115 - 41861 

In Reference 

J067 Johansson, I., and Litzen, D., Ark. Fys. 34, 573-587 (1967). 
Source: Hollow cathode 

155 

J.P. = 46670 cm-1 

J.P. = 152159 cm-1 

J 1sp,,,,rum Reference 

I 

P/2 - V2 In I 1067 
V2 - 1/2 In I J067 

]l/2 - V2 In I J067 
2Vl H~ In 1 J067 

2~ - In I 1067 
1V2 - 2V2 In I 1067 
IV2 - lV2 In I J067 
11/2 ?1/2 In I J067 

1/2 1V2 In I J067 
V2 1/2 In I 1067 
V2 - lV2 In I 1067 

IV2 - V2 In I 1067 
1/2 - V2 In I J067 

2V2 - In J J067 
]l/2 - 2V2 In J J067 
lV2 - lV2 In J 1067 
lV2 - 2% In J J067 

b) 3 m Czerny-Turner spectrograph for wave
lengths below. 11300 X 

Instrument: a) I m Pfund spectrometer for wavelengths above 
11300 X 

Detector: a) PbS 
b) Photographic 
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156 MICHAEL OUTRED 

Iodine 

I, Z = 53 

I I Normal state of valence electrons 5s25p5 2pO 3/2 J.P. 84295 cm-1 

I II Normal state of valence electrons 5s25p 4 aP2 J.P. = 154304 cm-1 

Intensity I 
(T A b.cr and Energy levels J Spectrum Reference 

(em-i) (A.) (cm-I) character (em-i) 

2401.24 41633.80 40 75049 - 77450 J1/2 - 2% I I HU72 
2485.12 40228.54 80 74965 - 77450 2V2 - 2112 I I HU72 
2498.06 40020.12 20 77406 - 79904 lY2- 2V2 I I HU71 
2500.42 39982.46 10 77404 - 79904 V2 - 1112 ] I HU71 
2506.26 39889.18 7 I HU71 
2506.30 39888.58 5 75049 77555 P/2 - 1112 I 1 HU72 
2525.18 39587.14 6B 77362 - 79887 4V2 - 4% II? HU71 
2525.87 39577.08 6B 77362 - 79887 5% - 5V2 I I? HU7l 
2535.82 39424.16 40 77359 79895 2V2 3V2 I I HU71 
2536.96 39406.47 125 77362 79899 4V2 5V2 I I HU71 
2537.66 39395.70 140 77362 79899 5V2 6V2 I I HU7l 
2538.94 39375.85 25 77356 79895 J1/2 - 2V2 I I HU7l 
2545.32 39277.09 7 77359 - 79904 2Vz - 2lh I I HU71 
2548.06 39234.88 5 77356 - 79904 J1/2- llh I I HU7l 
2574.57 38830.82 90 77313 - 79888 3V2 - 4lh I I HU7l 
2580.65 38739.40 210 77307 - 79887 3112 - 4V2 I I? HU7l 
2590.65 3S739.'10 210 77.107 - 79SSa 2\4 - 3V~ I I? HU71 
2581.43 38727.61 190 77306 79887 4¥2 5V2 I I HU7l 
2588.32 38624.60 3 77307 79895 2V2 2V2 I I HU71 
2610.70 38293.46 6 71976 - 74587 J1/z- 1V2 I I HU72 
2648.08 37752.91 3 72529 - 75177 2V2 - 2V2 I I HU72 
2670.21 37440.03 20 63186 - 65856 V2 - V2 I I HU72 
2692.79 37126.08 4 65856 - 68549 Vz - IV2 I I HU72 
2719.94 36755.49 8 74587 77307 J1/2 2¥2 I 1 HU72 
2737.81 36515.58 2 76106 78844 2112 3% I I HU72 
2749.26 36363.51 40 73387 - 76136 V2 Ph I I HU72 
2754.80 36290.38 85 72294 75049 IVz lIfz I I HU72 
2758.79 : 36237.89 160 65856 - 68615 liz - 1J2 I I HU72 
2769.39 36099.19 3 73054 75823 1V2 Il12 I I HU72 
2773.52 36045.44 55 7UJJ3 - 74587 112 - 1112 1 I HU72 
2844.37 35147.58 7 73054 75898 1% 2V:z I I HU72 
2850.00 35078.15 5 76004 18854 3l1z 21/2 I I HU72 
2885.72 34643.95 4 68615 71501 liz 1J2 I I HU72 
2889.52 34598.59 90 6.5669 - 68559 3~ - Sif.! I I HUn 
2896.66 34513.11 900 72294 - 75191 IV2 - 2V2 I I HU72 
2905.26 34410.94 4 65644 - 68549 2¥2 IV2 I I Hun 
2915.02 34295.73 110000 65644 - 68559 21/2 3112 11 HU72 
2917.88 34262.11 3 65669 - 68587 3Vz - 2V2 I I HU72 
2929.68 34124.11 6 76903 79832 2112 3112 I I HU72 
2936.89 34040.34 3 76903 - 79840 2V2 - 2lh I I HU72 
2943.38 33965.28 7 65644 68587 2112 2lh I I HU72 
2944.42 ~3953.29 9 76903 79847 21J2 - 3V2 I I HU72 
2981.93 33526.18 5 72529 - 75511 2¥z - 31j2 I I HU72 
2991.51 33418.82 2 75823 - 78815 IVz - 1IJ2 I I HU72 
3008.31 33232.19 400 72294 - 75303 Ph - V2 I I HU72 
3016.80 33]38.67 6 72807 75823 Il/2 IVz I I Hun 
3030.61 32987.66 3 73387 - 76417 lI2 - V2 I I Hun 
3051.98 32756.62 1 73054 - 76106 Il12 - 2lJz I j LU75 
3061.899 : 32650.57 2 71903 - 74965 2112 - 21J2 I I LU75 
3081.87 32438.98 8 73054 - 76136 I1J2 - IlJ2 I I HU72 
3086.50 32390.32 1 61819 64906 P/2 - 2lJz I I LU75 
3089.08 32363.27 5 67062 - 70151 IVz - 21J2 I I LU75 
3091. 76 32335.22 1 72807 75898 J1i2 2% 1 I LU75 
3093.18 32320.37 B 76746 79840 11/2 2V2 I I HU72 
3116.95 32073.90 1 I LU75 
3125.75 31983.60 I I LU75 
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A TOMIC SPECTRAL LINES 157 

I-Continued 

Intensity 
CT A ACT and Energy levels J Spectrum Reference 

(cm-l) (A.) (em-I) character (em-i) 

3134.53 31894.01 58 76746 - 79881 Ilh - Ilh I I? HU72 
3134.83 31890.96 58 76746 - 79881 Ilh - lh I I? HU72 
3140.28 31835.61 12 75704 - 78844 4lh - 3lh I I HU72 
3145.75 31780.25 3 71903 - 75049 2lh - llh II? LU75 
3145.75 31780.25 ·3 79285 - 82431 lh- Ilh I I? LU75 
3170.24 31534.75 12 61819 - 64990 Ilh - llh I I HU72 
3182.97 31408.63 30 79030 - 82213 llh - 2lh I I HU72 
3189.18 31347.47 5 78415 - 81604 lh- lh I I HU72 
3200.52 31236.40 8 71976 - 75177 llh - 2lh I I HU72 
3221.13 31036.54 8 75511 - 78732 3lh - 2lh I I HU72 
3222.21 31026.14 5 76903 - 80125 2lh - 2lh I I HU72 
3264.15 30627.49 7 68549 - 71813 Ilh - lh I I HU72 
3269.74 30575.13 8 75621 - 78891 Ilh - Ilh I I HU72 
3287.00 30409.U3 1 7lW3 - 7511)1 21h - 21h 1 I LU75 
3290.321 30383.88 8 71903 - 75194 2lh - 3lh I 1 LU75 
3292.70 3036l.93 10 67062 - 70354 Ilh llh I I LU75 
3299.43 30300.00 1 72807 - 76106 Ilh - 2lh I I? LU75 
3299.43 30300.00 1 75704 - 79003 41fl - 3~ I I? LV75 
3307.25 30228.36 6 78415 81722 lI2 - llh I 1 HU72 
3321.93 30094.77 4 75621 - 78943 Ilh - 2lh I 1 HU72 
3322.79 30086.98 8 78891 - 82213 Ilh - 2112 I 1 HU72 
3326.546 :~OO5.~.Ol :l 7??Q4 7'ifi?1 l:!h 1:!h I I LV75 ,-
3328.844 30032.27 I 73977 - 77306 3lh - 4lh I 1 LU75 
3329.28 30028.33 120 72807 - 76136 llh - Ilh I I HU72 
3329.60 30025.45 1 73977 - 77307 3lh - 3lh I I? LU75 
3329.60 30025.45 I 73977 - 77307 3lh - 2lh I I? LU75 
3333.27 29992.39 5 75511 - 78844 3lh - 3lh I 1 HU72 
3335.76 29970.00 7 73977 - 77313 3lh - 3lh I I HU72 
3359.77 29755.83 I 73387 - 76746 1f2 - llh I 1 LU75 
3361.00 29744.94 1 68615 - 71976 lh- Ilh I 1 LU75 
3363.22 29725.30 4 73054 - 76417 Ilh - lI2 I 1 HU72 
3369.75 29667.70 1 72529 - 75898 2lh - 2lh I 1 LU75 
3381.88 29561.29 4 73977 - 77359 3lh - 2lh I 1 HU72 
3385.08 29533.34 10 73977 - 77362 3lh - 4lh I 1 HU72 
3385.10 29533.17 1 73977 - 77362 3lh - 4lh I 1 LU75 
3400.18 29402.19 1 79030 - 82431 llh - llh I 1 HU72 
3409.56 29321.30 2 75621 - 79030 Ilh - Ilh I 1 HU72 
3426.97 29172.34 3 68549 - 71976 Ilh - Ilh I I HU72 
3463.60 28863.82 1 76417 - 79881 lh- Ilh I 1 LU75 
3463.95 28860.90 1 76417 - 79881 lh- lh I I LU75 
3475.61 28764.08 2 72529 - 76004 2lh - 3lh I I HU72 
3511.937 28466.55 2 73795 - 77307 2lh - 3lh I I LU75 
3512.006 28465.99 2 73795 - 77307 2lh - 2:!h I I LV75 
3540.00 28240.88 3 78891 - 82431 llh - llh I I HU72 
3559.70 28084.59 2 64989 - 68549 ll12 - 1 liz I 1 LU75 
3561.31 28071.90 1 73795 77356 2lh - 1112 I I LU75 
3564.264 28048.71 1 73795 - 77359 2lh - 2l1z1 I I LU75 
3577.39 27945.72 1 72529 - 76106 2lh 2lh! I I LU75 
3597.55 27789.11 1 64989 - 68587 Ph - 21/z I I LU75 
3611.44 27682.23 1 73795 - 77406 21/z - Ph I 1 HU72 
3625.74 27573.05 9 64989 - 68615 I1f2 lh I I LU75 
3643.50 27438.65 5 64906 - 68549 21f2 - 11f2 I I LU75 
3653.250 27365.42 12 64906 - 68559 2112 - 3¥2 II LU75 
3663.82 27286.47 3 75621 - 79285 1¥2 - 112 I I HU72 
3668.03 27255.16 1 73639 - 77307 l¥2- 21/z I I LU75 
3681.569 27154.92 5 64906 - 68587 2112 - 2112 I I LU75 
3703.75 26992.30 1 76136 - 79840 11/z - 2112 ] I LU75 
3709.99 26946.90 8 75194 - 78904 3112 - 3¥2 ] I HUn 
3717.337 26893.64 1 73639 - 77356 1% - 1112 1 I LU75 
3717.692 26891.07 4 71903 - 75621 2¥2 ~ 1112 1 I LU75 
3727.95 26817.08 I 75303 - 79030 112 - 1% I I LU75 
3737.92 26745.55 1 76106 - 79844 2112 - 21/z I I HUn 
3764.98 26553.32 1 73639 - 77404 Ph - ¥2 I I LU75 
3771.01 26510.86 1 I LU75 
3774.48 26486.49 ] : 75621 - 79395 1% - 1112 . I I LU75 
3797.08 26328.84 I ! 75621 - 79418 1112 - 2¥2 I I LU75 
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158 MICHAEL OUTRED 

I-Continued 

Intensity 
cr A I1cr and Energy levels J Spectrum Reference 

(cm-l) (A) (cm-l) character (cm-l) 

3804.94 26274.45 3 78592 - 82397 21fz - 21fz I I HU72 
3824.697 26138.73 5 61819 - 65644 I1fz - 21fz I I LU75 
3827.83 26117.34 2B 74587 - 78415 11fz - I1fz I I? HU72 
3828.15 26115.15 2B 76004 - 79832 31fz - 31fz I I? HU72 
3841.65 26023.38 2 75049 - 78891 I1fz - Ph I I HU72 
J047.1[i 25906.10 2 7J976 - 7582J H', - IV, I 1 LU75 
3848.70 25975.71 1 73054 - 76903 I1fz - 21fz I I LU75 
3860.93 25893.43 4 75194 - 79054 31fz - 41fz I I LU75 
3875.40 25796.75 1 63186 - 67062 1fz- I1fz I I LU75 
3878.20 25778.12 1 I LU75 
3893.83 25674.65 1 75049 - 78943 I1fz - 21fz I I LU75 
3922.15 25489.27 1 71976 - 75898 11fz - 21fz I I LU75 
3922.54 25486.73 I 1 LU75 
3923.18 25482.57 1 I LU75 
3925.60 25466.86 I 74965 - 78891 21fz - J1I2 I I LU75 
3926.60 25460.38 3 73477 - 77404 1fz- 1fz I I LU75 
3929.00 25444.83 6 73477 - 77406 1fz- J1I2 I I LU75 
3938.41 25384.03 3 74965 - 78904 21fz - 3¥Z I I LU75 
3939.78 25375.20 1 72807 - 76746 I1fz - Ph I I LU75 
3940.76 25368.89 1 I LU75 
3941.25 25365.74 1 75898 - 79840 2¥Z - 21fz I I? LU75 
3941.25 25365.74 I 68587 - 72529 21fz - 2¥Z I I? LU75 
3941.58 25303.02 1 I LU75 
3945.55 25338.10 1 75898 - 79844 21,2 - 2lh I I LU75 
3948.80 25317.24 1 75898 - 79847 21fz - 3¥2 I I LU75 
3959.20 25250.74 7 75191 - 79150 2lh - 3¥2 I I LU75 
3977.706 25133.26 4 74965 - 78943 2lh - 2lh J I LU75 
3981.478 25109.45 2 75049 - 79030 Ph - 1¥2 I I LU75 
3982.20 25104.90 1 75303 - 79285 1fz- lh I I LU75 
4005.20 24960.73 1 74587 - 78592 llh - 2¥Z II LU75 
4011.00 24924.64 1 75823 - 79834 lIh - Ph 1 I LlJ7!; 
4020.58 24865.25 1 75823 - 79844 Ph - 2lh I I LU75 
4037.18 24763.01 1 61819 - 65856 1¥2 - 1;'2 I I LU75 
4065.40 24591.12 1 74965 - 79030 2lh- 11;'2 I I LU75 
4092.86 24426.13 1 75303 - 79395 lh- llh I I LU75 
4093.75 24420.82 32 60896 - 64989 1fz- Ph I I LU75 
4096.12 24406.69 7 \ 72807 - 76903 J1I2 - 21;'2 I I LU75 
4120.48 24262.40 1 75714 - 79834 lh- 11;'2 I I LU75 
4120.68 24261.22 2 76004 - 80125 3lh - 21;'2 I I HU72 
4]25.48 24232.99 1 75704 - 79829 4lh - 4lh I I LU75 
4129.83 24207.47 1 71976 - 76106 1lh - 21;'2 I I LU75 
4154.87 24061.58 5 75704 - 79858 41h - 51;'2 I I LU75 
4168.640 23982.09 1 73387 - 77555 V2- IIh I I LU75 
4184.93 23888.74 1 74965 - 79150 2V2 - 31fz I I LU75 
4191.44 23851.64 2 68615 - 72807 !h- 11fz I I LU75 
4212.97 23729.75 1 71501 - 75714 *- lh I I LU75 
4217.77 23702.74 1 72529 - 76746 21;'2 - 11;'2 I I LU75 
4219.299 23694.15 2 68587 - 72807 21;'2 - 11;'2 I I LU75 
4227.152 23650.14 1 75191 - 79418 2lh - 21h I I LU75 
4235.77 23602.02 1 75049 - 79285 Ilh - Ih I I LU75 
4241.82 23568.35 5 73114 - 77356 V2- 11;'2 I I LU75 
4289.55 23306.11 2 73114 - 77404 1;'2 - 1;'2 I I LU75 
4292.00 23292.80 1 73114 - 77406 1;'2 - 11;'2 I I LU75 
4303.98 23227.97 1 76903 - 81207 21;'2 - 3¥z I I LU75 
4318.45 23150.14 3 75511 - 79829 31;'2 - 41;'2 I I LU75 
4321.83 i 23132.03 1 75511 - 79832 3% - 31;'2 I I LU75 
4322.45 23128.72 2 71501 - 75823 !h- 1* I I? LU75 
4322.45 23128.72 2 71813 - 76136 1;'2 - 11;'2 I I? LU75 
4325.72 23111.23 1 75621 - 79947 11;'2 - IIh I I LU75 
4336.55 23053.51 1 75511 - 79847 3% - 31;'2 I I LU75 
4343.70 23015.57 1 !5()4Y - 79393 J1Iz - lf2 1 I LU75 
4369.00 22882.29 1 75049 - 79418 11;'2 - 21;'2 I I LU75 
4372.25 22865.28 

I 

1 I LU75 
4374.10 22855.61 1 72529 - 76903 2* - 21;'2 I I LU75 
4396.15 22740.97 1 i 73054 - 77450 lV2 - 21;'2 I I LU75 
4438.860 22522.16 2 I 68615 - 73054 1;'2 - }lIz· I I LU75 
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I-Continued 

Intensity 
CT' A ACT' and Energy levels J Spectrum Reference 

(em-I) (A.) (em-I) character . (cm-I) 

4441.03 22:;11.16 1 7197fl - 76417 llh - Ih IT LU7S 
4466.70 22381.78 1 68587 - 73054 2112 - 1112 I I LU75 
4470.18 22364.36 0.25 1 L 77555 82026 1112 1112 I I VE69 
4481.23 22309.21 30 65669 70151 3112 2112 I I LU75 
4497.90 22226.53 150 65856 - 70354 112 1112 I I LU75 
4506.72 22183.03 220 65644 - 70151 2112 - 21f2 1 I LU75 
4515.64 22139.21 3 67298 - 71813" 112- If2 11 LU75 
4603.825 21715.14 1 71813 - 76417 112- 112 I I LU75 
4610.82 21682.20 2 70354 - 74965 1112 - 2112 I I LU75 
4644.08 21526.91 1 75303 79947 112- 1112 I I LU75 
4654.33 21479.51 1 76004 80659 3112 2112 I I LU75 
4655.72 21473.09 1 75177 79832 21f2 31f2 1 I LU75 
4667.24 21420.09 1 75177 - 79844 2112 - 21f2 I I LU75 
4678.43 21368.8() ~ b729H 71976 112 1112 I I LU7:' 
4689.97 21316.28 1 I LU75 
4690.68 21313.05 1 I LU75 
4694.68 21294.89 2 70354 - 75049 1112 IIf2 I I LU75 
4710.37 21223.96 1 656-1'" - 70354 2H~ - Hi I I LU75 
4720.61 21177.92 1 75194 - 79914 3112 - 21f2 I I LU75 
4741.55 21084.40 1 I LU75 
4741.90 21082.84 1 I LU75 
4754.52 21026.88 1 73977 - 78732 3112 - 2112 1 I HU72 
4755.786 21021.28 1 75191 - 79947 21f2 - Ph I I LU75 
4770.20 20957.76 1 71976 - 76746 1112 - 1112 I I LU75 
4771.43 20952.36 1 68615 73387 If2 If2 I I LU75 
4808.10 . 20792.56 1 76417 81225 112 If2 I I LU75 
4809.45 120786.72 1 76417 - 81227 112- 1112 I I LU75 
4814.46 20765.09 4 70151 - 74965 21f2 - 2112 I I LU75 
4836.53 20670.34 2 70354 - 7.5191 Bi- 2* I I LU75 
4837.45 20666.41 6 68549 - 73387 Ilh - If2 I I LU75 
4841.60 20648.69 10 67062 - 71903 IIf.! - 2112 I 1 LU75 
4847.28 20624.50 1 I LU75 
4865.19 20548.57 1 75049 - 79914 IIf2 - 21f.! I I LU75 
4897.62 20412.51 1 75049 - 79947 IIf.! - 1112 I I LU75 
4898:33 20409.55 1 70151- 75049 21f2 - 1112 I I LU75 
4921.527 20313.35 1 72529 - 77450 21f2 - 21f.! I I LU75 
4933.94 20262.25 2 I LU75 
4937.40 20248.05 2 73477 - 78415 If2 1 If.! I I LU75 
4948.231 20203.73 3 70354 75303 Ph 1h I I LU75 
4949.05 20200.38 2 7496.5 - 79914 2*- 2* I I LU75 
4953.33 20182.93 1 73639 - 78592 IIf2 - 21f.! I I LU75 
4957.20 20167.17 1 75704 - 80661 41f2 - 31f.! I I LU75 
4960717 201:;2_87 Q tlO~QI\ - fiJR9i Ih- Ih 1 I LU75 
5012.446 19944.89 1 72294 - 77307 IIf2 - 21f.! I I LU75 
5025.90 19891.50 I 73977 - 79003 31f.! - 3112 I I LU75 
5026.624 19888.64 I 72.529 - 77555 2112 - 11(2 I I LU75 
5040.136 19835.32 7 70151 - 7.5191 21f2 - 2lh I 1 LU75 
5042.855 19824.62 6 70151 - 7.5194 21f.! - 3 If.! 11 LU75 
5060.57 19755.23 1 I LU75 
5064.704 19739.10 3 72294 - 77359 IIf.! - 2112 I I LU75 
5066.14 19733.51 1 I LU75 
5069.00 19722.37 1 76136 - 8120.5 IIf2 - 2112 I I LU75 
5080.28 19678.58 1 76136 - 81216 1112 - 1112 II LU75 
5082.78 19668.90 1 76136 - 81219 IIf.! - 2lJ2 I I LU75 
5089,05 19644.67 1 76417 - 81506 112- lJ2 I I LU75 
5095.15 19621.15 1 76100 131201 2112 31J2 I I LU7!) 

5098.85 19606.91 1 76106 - 8120.5 21h 2112 I I LU75 
51ll.90 19556.86 1 72294 - 77406 JIf.! - 1112 I I LU75 
5ll4.20 19548.06 1 74587 - 79701 Ilh - 112 I I LU75 
5126.05 19502.84 1 76903 - 82029 2112 - 3112 I I LU75 
5146.40 19425.76 6 66355 - 71501 1112 - .lJ2 I I LU75 
5161.207 19370.02 52 64989 - 70151 llh - 2lh r I LU75 
5204.20 19210.00 1 75621 - 80825 1112 - If.! I I LU75 
S212.B2 1917B.21 1 76004 - 81217 3lh - 4lh I I LU7S 

5232.77 19105.12 108 67062 - 72294 IIf.! - 1 If.! I I LU75 
5242.36 19070.17 35 61819 - 67062 Ilf.! - 1 If.! I I LU75 
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160 MICHAEL OUT RED 

I-Continued 

Intensity 
0- A /10- and Energy levels J Spectrum Reference 

(em-I) (A) (em-I) character (cm- 1) 

5244.95 19060.75 3 64906 - 70151 2lh - 2V2 I I LU75 
5260.09 19003.00 1 75621 80882 Hi 2Yz I I LU7S 

5266.597 18982.41 13 70354 75621 1V2 Ilh I I LU75 
5302.30 18854.59 1 73477 78780 lh- lh I I LU75 
5308.33 18833.17 1 75898 - 81207 2lh 3V2 I I LU75 
5331.60 18750.98 1 I LU75 
5364.84 18634.80 2 64989 - 70354 1VZ- IV2 I I LU75 
5380.57 18580.32 1 I LU75 
5384.10 18568.14 1 I LU75 
5387.88 18555.11 1 75303 - 80690 lh- 1V2 I I LU75 
5390.93 18544.61 1 75303 - 80693 V2 - Vz I I LU75 
5409.721 18480.20 2 71903 77313 2V2 3Vz I I LU75 
5448.544 18348.52 22 64906 - 70354 2Vz - lVz I I LU75 
5452.40 18335.54 1 74587 - 80039 1V2 - IV2 I I LU75 
5455.83 18324.01 1 71903 77359 2V2 2V2 I I LU75 
5458.91 18313.67 1 66355 71813 Ilh Vz I I LU75 
5470.25 18275.71 17 70151 75621 2Vz IVz I I LU75 
5474.01 18263.16 1 71976 - 77450 IV2 2V2 I I LU75 
~4{';I.4U HS:l4~.1';l 1 15303 ~O782 1;2 - Ph I I LU75 
5482.10 18236.21 1 75194 80676 3lh 3V2 I I LU75 
5484.85 18227.06 1 75191 80676 2Vz 3V2 I I LU75 
5486.00 18223.24 1 75194 80680 3V2 2V2 I I LU75 
5495.60 18191.41 1 75704 81199 4Vz ' 4Vz I I LU75 
5502.35 18169.09 2 73387 78889 Vz Vz I I LU75 
5508.85 18147.65 2 67298 - 72807 V2 - IV2 I I LU75 
5513.02 18133.93 2 75704 81217 4V2 - 5V2 I I LU75 
557S.31 1792UiS .3 7'i194 - S077? 31/2 - 4.1/2 , I UT7!> 
5608.506 17825.19 4 72807 - 78415 IV2 lh I I LU75 
5630.60 17755.25 1 75049 80680 1V2- 2V~ II LU75 
5641.45 17721.10 1 75049 80690 1V2 1112 I I LU75 
5677.79 17607.68 1 75191 80869 2V2 3V2 I I LU75 
5688.63 17574.13 1 75511 - 81199 3V2 - 4V2 I I LU75 
5690.60 17568.04 1 75511 - 81201 3lh - 3V2 I I LU75 
5690.95 17566.96 1 75191 - 80882 2lh - 2V2 I I LU75 
5710.53 17506.73 1 74965 - 80676 2V2 - 3Vz I I LU75 
5714.50 17494.57 1 74965 - 80680 2Vz- 2V2 I I LU75 
5725.30 17461.56 1 74965 - 80690 2112 1V2 I I LU75 
5746.90 17395.93 1 73477 79224 Vz lV2 I I LU75 
5756.28 17367.59 2 67298 - 73054 V2 - IV2 I I LU75 
5834.92 17133.52 .z 130J4 - 78889 Ph - 112 I I LU75 
5836.59 17128.61 2 ·73054 - 78891 lIf.z - llh I I LU75 
5888.80 16976.75 1 73054 - 78943 IV2 2V2 I I LU75 
5898.08 16950.04 I 73387 - 79285 Vz - V2 I I LU75 
5956.26 16784.47 1 66020 71976 2% 1% I I LU75 
6006.03 16645.39 3 73387 - 79393 1112 - Vz I I LU75 
6082.352 16436.52 1 72807 - 78889 IVz - Vz I I LU75 
6084.01 16432.04 0.25 1 L 72807 - 78891 IV2 - IV2 I I VE69 
6088.87 16418.92 3 67298 - 73387 V2 V2 I I LU75 
6165.90 16213.80 5 60896 - 67062 V2 - 1Vz I J LU75 
6174.089 16192.30 2 66355 - 72529 1Vz 21;2 I I LU75 
6230.67 16045.25 1 73054 79285 IV2 - V2 I I LU75 
6233.75 16037.33 150 65669 """ 71903 3Vz 2Vz I-I LU75 
6259.30 15971.86 5 65644 - 71903 2V2 - 2V2 I I LU75 
6299.57 15869.76 1 I LU75 
6331. 74 15789.13 1 75704 82035 4Vz - 5V2 I I? LU75 
6331. 74 15789.13 1 75704 82036 4Vz - 4V2 I I? LU75 
6338.60 15772.05 5 73054 79393 lV2- V2 I I LU75 
6341.32 15765.28 1 73054 - 79395 1V2 - IVz I I LU75 
6362.006 15714.02 7 72529 - 78891 2V2 - IVz I I LU75 
6374.90 15682.24 1 72529 - 78904 2V2 - 3Vz I I LU7S 
6377.75 15675.23 1 68587 - 74965 2V2 - 2Vz I i LU75 
6403.50 15612.19 1 73477 - 7988j V2 - IV2 I I LU75 
6406.10 15605.86 2 68559 74965 3V2 - 2V2 I I LU7S 
6415.702 15582.50 40 67062 73477 IV2 V2 I I LU75 
6415.92 15581.97 0.20 2L 08549 - 74965 P/~ - 21fl I I YE<i9 

6433.80 15538.67 1 68615 - 75049 Vz - IV2 I I LU75 
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A TOMIC SPECTRAL LINES 161 

I-Continued 

Intensity 
CT A aCT and Energy levels J Spectrum Reference 

(cm-l) (A) (em-I) character (em-I) 

6437.95 15528.65 106 65856 - 72294 112 - 1112 I 1 LU75 
6438.92 15526.31 22 71976 - 78415 1112 - 112 II LU75 
6461.65 15471.70 2 68587 - 75049 2112 - 1112 II LU75 
6478.12 15432.36 2 72807 - 79285 1112 - 112 I 1 LU75 
6485.20 15.415.51 1 72294 - 78780 1112 - 112 I 1 LU75 
6499.80 15380.89 1 68549 - 7504~ 1112 - 1112 I I LU75 
6501.85 15376.04 2 72529 - 79030 21h - 1112 I 1 LU75 
6508.713 15359.82 1 66020 - 72529 21h - 2112 I 1 LU75 
6514.15 15347.00 1 66015 - 72529 31h - 21h I 1 LU75 
6559.87 15240.04 1 72294 - 78854 1112 - 21h I 1 LU75 
6566.50 15224.65 1 75194 - ' 81760 31h - 41h I I LU75 
6577.172 15199.95 5 67062 - 73639 1¥2 - 1112 I 1 LU75 
6586.04 15179.48 5 72807 - 79393 IIh - Ih I I LU75 
6!AAS."I':) 1,:)l"IJ.Z4 I ILtJUi - 7~J~5 17'2 - 17'2 I 1 LU'/,:) 

6598.85 15150.02 1 75191 - 81790 2112 - 31h I I LU75 
6601.73 15143.41 1 71813 78415 Ih Ih I 1 LU75 
6611.35 15121.37 1 72807 - 79418 IIh - 21h I I LU75 
6631.82 15074.70 10 68559 75]9] 314 214 I t LU75 

6634.50 15068.61 10 68559 75194 3112 - 31h I I LU75 
6641.60 15052.50 1 68549 - 75191 }lh - 2lh. I I LU75 
6645.10 15044.57 1 I LU75 
MS(t407 1!10~2"S7 ??!=i (j1j1i44 7?'?'Q4 ?lh llh T I L1175 

6652.45 15027.95 1 I LU75 
6687.30 14949.63 1 68615 - 75303 Ih- lh I I LU75 
6697.50 14926.86 1 I LU75 
6699.505 14922.40 1 66355 - 73054 Ph - IIh I I LU75 
6733.18 14847.77 0.25 1 L 67062 - 73795 IIh - 2112 I I VE69 
6753.30 14803.53 1 68549 - 75303 IIh - 112 I 1 LU75 
6754.15 14801.67 1 I LU75 
6758.30 14792.58 2 I LU75 
6786.70 14730.68 1 66020 - 72807 2112 - 1112 I I LU75 
6828.50 14640.50 1 71903 - 78732 21h - 21h I I LU75 
6866.70 14559.06 1 72529 - 79395 2112 - 1112 I 1 LU75 
6913.741 14460.00 100 64989 - 71903 IIh - 2lh I I LU75 
6914.190 14459.06 5 71501 - 78415 Ih- Ih I I LU75 

.6914.43 14458.56 1 71976 - 78891 1112 - IIh I I LU75 
6929.770 14426.55 1 72294 - 79224 IIh - IIh I I LU75 
6940.567 14404.11 1 71903 - 78844 2112 - 31h I I LU75 
6952.46 14379.47 6 70354 - 77307 1112 - 21h I I LU75 
6966.60 14350.28 1 71976 - 78943 1112 - 2112 I I LU75 
6997.448 14287.02 200 64906 - 71903 2112 - 2lh I I LU75 
7004.80 14272.02 36 70354 - 77359 1112 ..;, 2112 I I LU75 
7003.50 14213.79 I 68587 - 75621 2lh - llh T I LU75 
7049.50 1418}.53 1 70354 - 77404 Ilh - lh II LU75 
7051.95 14176.60 15 70354 77406 Ilh - Ilh II LU75 
7071:80 14136.81 1 68549 75621 IIh 1112 II LU75 
7077.229 14125.96 6 71813 7889] 112- Ilh I I LU75 
7086.94 14106.61 0.25 1 L 84295 91382 2 1 I II VE69 
7]10.60 14059.67 1 I LU75 
7156.10 I 13970.27 0.20 1 L 7015] - 77307 2112 - 3lh II? VE69 
7156.10 13970.27 0.20 1 L 70151 77307 21h - 2¥z I I? VE69 
7162.255 13958.27 140 70151 - 77313 2'h - 3'h I I LU75 
7208.40 13868.91 26 70151 - 77359 2¥2 - 2lh I 1 LU75 
7217.034 13852.32 1 71813 - 79030 V2 - l'h I I LU75 
7255.60 13778.69 1 70151 - 77406 2V2 - 1'h I I LU75 
7257.85 13774.42 22 65856 - 73]]4 V2 - 112 II LU75 
7304.887 13685.72 46 64989 - 72294 IV2 - 1'h I I I LU75 
7308.50 13678.96 1 71976 - 79285 ] V2 - ¥2i I I LU75 
7389.70 13528.65 1 71501 - 78891 'h- 1¥2 I I LU75 
7406.75 13497.51 1 72294 - 79701 l'h - % I I LU75 
7416.45 13479.85 5 71976 - 79393 l'h - % I I LU75 
7467.642 : 

13387.45 15 67726 - 75194 41h - 3% I I LU75 
7529.512 13277.44 1 71501 - 79030 ¥z - 1% I I LU75 
7579.20 13190.40 1 71813 - 79393 V2 - 'h , I I LU75 
7581.95 13185.61 2 71813 - 79395 ¥2 - llh I I LU75 
7602.970 13149.16 60 0- 7602 1% - % II LU75 
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162 MICHAEL OUTRED 

I-Continued 

Intensity 
er r.. tier and Energy levels J Spectrum Reference 

(cm- 1) (.A) (cm-~ character (cm- 1) 

7620.34 13119.19 0.25 1 L I VE69 
7()~O.!rI!> 13118.27 40 6J~j6 - 73477 ~- 'Y2 I I LU7il 

7621.30 13117.53 0.25 1 L I VE69 
7685.431 13008.07 1 73387 - 81072 1f2- IIf2 I I LU75 
7700.85 12982.03 1 I LU75 
7709.65 12967.21 1 I LU75 
7751.20 12897.70 1 67298 - 75049 ¥2 - 1¥2 I I LU75 
7782.34 12846.09 4 65856 - 73639 ¥2 - 1'12 I I LU75 
7783.80 12843.68 1 71501 - 79285 1f2 - If2 I I LU75 
7867.50 12707.04 1 73639 - 81506 l¥z - '1z I I LU75 
7891. 72 12668.04 1 71501 - 79393 ¥2 - If2 I I LU75 
7894.41 12663.73 1 71501 - 79395 ¥z - 1'12 I I LU75 
8004.75 12489.17 1 67298 - 75303 liz - % I I LU75 
8060.50 12402.78 15 70354 - 78415 1'12 - 1¥2 I I LU75 
8124.83 12304.58 150 64989 73114 1¥2 ¥2 I I LU75 
8125.34 12303.81 23 65669 - 73795 3'12 - 2¥2 II LU75 
8150.85 12265.30 11 65644 - 73795 2¥2 - 2'12 I I LU75 
8237.737 12135.94 106 70354 78592 IIf2 - 2¥2 I I LU75 
8264.12 12097.19 13 70151 - 78415 2'12 1'12 I 1 LU75 
8307.727 12033.69 300 65669 73977 3'12 - 3% I I LU75 
8314.73 12023.56 34 63186 71501 ¥2 ¥2 I I LU75 
8333.237 11996.86 450 65644 - 73977 2'12 3lh I I LU75 
8425.14 11866.00 2 70354 - 78780 1'12 - ¥2 I I MJ62 
8487.840 11778.34 320 64989 - 73477 l¥2- ¥2 I I LU75 
8488.08 11778.01 45 I MJ62 
8499.82 11761.74 2 70354 - 78854 1'12 - 2'12 I I MI62 
8681.06 11650.40 lW 70151 7873'2 21,1:.: - 21,1:.: I I MI62 

8610.47 11610.60 5 66355 74965 1¥2 2'12 I I MI62 
8627.20 11588.07 37 63186 71813 '12 ¥2 I I LU75 
8649.305 11558.46 350 64989 73639 1¥2- 1112 I I LU75 
8M4.2? 11fi:~Rfi7 2 701fil 78815 2¥2 l¥z I T MI62 
8694.46 II 498. 43 18 66355 - 75049 1'12 - 1% I I LU75 
8703.27 11486.80 8 71976 - 80680 l¥z - 21/2 I I? MI62 
8703.27 11486.80 8 70151 78854 2¥2 2112 I I? MI62 
8719.45 11465.47 13 68587 77307 2¥2 3\-2 I I? LU75 
8719.45 11465.47 13 68587 77307 2\-2 - 2112 I I? LU75 
8725.09 11458.07 6 I MI62 
8725.50 11457.52 13 68587 77313 2'12 - 3112 I I LU75 
8725.84 11457.08 8 68587 - 77313 2\-2 - 3¥2 I I MI62 
8730.453 11451.02 51 65856 - 74587 ¥z- 1¥2 11 LU75 
8733.012 11447.67 160 64906 73639 2112 - 1¥2 I I LU75 
8746.86 11429.56 IS 68559 77306 3¥2 4112 I 1 MI62 
8747.74 11428.40 50 68559 77307 3\-2 3112 I I? MI62 
8747.74 11428.40 50 08559 - 77307 5;'z - 2~ I I? MI02 
8753.923 11420.32 154 68559 - 77313 3¥z - 3112 I I LU75 
8757.50 11415.66 3 68549 - 77307 1'12 - 2\-2 I I? MI62 
8757.50 11415.66 3 71903 - 80661 2¥2 3112 I I? MI62 
8761.779 11410.08 137 67062 75823 1\-2 1112 I I LU75 
8768.42 11401.46 2 68587 77356 2112 lV2 I I MI62 
8771.09 11397.98 10 I MI62 
8771.70 11397.18 16 68587 77359 2¥2 2\-2 I I LU75 
8775123 11::1Qt;SO 10 I MI62 
8788.633 11375.22 108 68615 - 77404 '12 - ¥2 I I LU75 
8789.75 11373.78 1 631S6 - 71976 '12 - 1112 I I MI62 
8791.054 11372.09 250 68615 77406 '12 - 1¥2 I I LU75 
8795.07 11366.90 1 I MI62 
8803.262 11356.32 2400 68559 - 77362 3¥2 - 4¥2 I I LU75 
8805.32 11353.67 75 64989 - 73795 Jli2 - 2V2 I I MI62 
8806.85 11351.69 15 68549 77356 1112 - 1¥2 I I LU75 
8809.849 11347.83 160 68549 - 77359 1112 - 2112 I I LU75 
8813.42 11343.23 75 56092 - 64906 Jli2 - 2¥2 I 1 MI62 
8836.763 11313.26 500 67062 - 75898 Jli2 - 2112 I I LU75 
8848.19 11298.66 4 73387 82235 ¥2 IV2 I J MI62 
8852.45 11293.22 54 70151 79003 2¥2 3'12 I I LU75 

I 
8854.62 11290.45 17 6l:S!>4Y - 77404 IV2 - 1;2 I I 

I 

LU75 

8857.041 11287.36 63 68549 - 77406 1'12 - Il/z I I LU75 
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ATOMIC SPECTRAL LINES 163 

I-Continued 

Intensity 
cr A. ~cr and Energy levels J Spectrum Reference 

(cm-I) (A) (em-I) character (em-I) 

8869.88 11271.03 1 70354 - 79224 Ilh - Ilh I I MI62 

8889.05 11246.72 200 64906 - 73795 2lh - 21f.z I 1 LU75 

8897.113 11236.52 6700 56092 - 64989 llh - 11f.z II LU75 
8936.34 11187.21 5 I MI62 
8942.82 11179.11 10 65644 - 74587 2lh - llh I 1 MI62 
8945.17 11176.16 33 66020 - 74965 2lh - 2lh I I LU75 
8947.87 11172.79 8 66355 - 75303 llh - lh I I MI62 

8950.613 11169.36 71 66015 - 74965 3lh - 2lh I 1 LU75 
8968.46 11147.15 10 71813 - 80782 If.z- 11f.z I 1 MI62 
8974.05 11140.20 6 73054 - 82028 llh - lh I I MI62 
8975.74 11138.10 2 I MI62 
8993.09 11116.62 7 I MI62 
9011.66 11093.70 4B 71813 - 80825 Ih- I I MI62 
9018.99 11084.08 1 12:>483 - 134502 3 - 4 I II MAOO 

9019.42 11084.16 2 73054 - 82074 llh - 21f.z I I MI62 
9029.045 11072.34 42 66020 - 75049 2lh - llh I I LU75 
9039.48 11059.56 4 73387 - 82426 Ih- IIf.z I I MI62 
9041.20 11053.79 15 67062 - 76106 l~ - .2~ I I MI62 
9047.27 11050.04 2 J MI62 
9052.55 11043.59 12 I LU75 
9071.44 11020.60 250 64906 - 73977 2lh - 3lh I I MI62 
9074.29 11017.14 100 67062 76136 IIh - IIh I I MI62 
9095.71 10991.19 4 71976 - 81072 llh - Ph I I MI62 
9105.23 10979.70 6 73054 - 82159 Ph - llh I I MI62 
9112.95 10970.39 4 72529 - 81642 21h - 21h I I MI62 
9159.77 10914.32 15 72529 - 81689 21h - 3lh I I MI62 
9173.60 10897.87 65 66020 - 75194 2lh - 3lh I I MI62 
9176.30 10894.66 70 66015 - 75191 3lh - 2lh I I MI62 
9178.99 10891.47 75 D 66015 - 75194 3lh - 31h I I MI62 
9180.88 10889.23 18 73054 - 82235 Ilh - IIh I I MI62 
9208.31 10856.80 2 72529 - 81737 2lh - Ilh I I MI62 
9221.43 10841.34 4 72807 - 82028 llh - Ih I I MI62 
9266.87 10788.18 10 72807 - 82074 llh - 2lh I I MI62 
9275.65 10777.97 4 71976 - 81252 Ilh - 21h I 1 MI62 
9280.98 10771.79 20 71501 - 80782 If.z- Ilh I I MI62 
9324.01 10722.07 2B 71501 - 80825 If.z- I 1 MI62 
9337.31 10706.79 15 72807 - 82144 IIh - 2lh I 1 MI62 
9346.72 10696.02 100 70354 - 79701 IIh - Ih I 1 MI62 
9351.00 10691.12 1 I MA60 
9355.64 10685.82 100 67062- 76417 Ilh - If.z I I MI62 
9428.15 10603.64 4 72294 - 81722 IIh - IIh I I? MI62 
9428.15 10603.64 4 72807 - 82235 IIh - llh I I? MI62 
9441.55 10588.59 6 73054 - 82496 , IIh - IIh I 1 MI62 
9450.80 10578.22 20 I MI62 
9480.02 10545.62 15 70354 - 79834 llh - Ph I I MI62 
9485.33 10539.72 50 70354 79840 Ilh 2lh I I MI62 
9489.62 10534.95 10 70354 - 79844 Ilh - 2lh I I MI62 
9507.27 10515.40 100 65669 75177 3lh 21f.z I 1 MI62 
9526.58 10494.08 30 W 70354 - 79881 Ilh - IIf.z I I MI62 
9532.80 10487.23 10 65644 - 75177 2lh - 2lh I 1 MI62 
9549.19 10469.23 3 I MI62 
9551.65 10466.54 5000 56092 - 05644 Ilf2 - 2lf2 I 1 MJ62 
9558.03 10459.55 1 I MI62 
9561.77 10455.45 2 I MI62 
9571.03 10445.35 5 71501 - 81072 Ih- llh I 1 MI62 
9577.02 10438.81 3 I MI62 
9580.20 10435.34 100D 67726 - 77306 4lh - 4lh I I MI62 
9586.60 10428.39 6B 73054 - 8264] 11h - I I MI62 
9596.00 10418.15 1 124950 - 134546 1 - ] I II MA60 
9597.44 10416.61 75 64989 - 74587 llf.z - llh I I MI62 
9600.95 10412.80 10 66020 - 75621 21f.z - Ph I 1 MI62 
9607.68 10405.49 ~ 93005 - 1026]3 3 - 2 I II MA60 
9620.40 10391. 74 400 63186 - 72807 Ih- Ilh I 1 MI62 
9635.74 10375.20 400 67726 - 77362 4lh - 5lh I I MI62 
9654.60 10354.93 8 I MI62 

9661.04 10348.02 7 I MI62 
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I-Continued 

Intensity 
"CT A aCT and Energy levels J Spectrum Reference 

(cm- 1) (A) (cm-l) character (em-I) 

9665.54 10343.20 3 71976 - 81642 JI/2 - 2Y2 I I MI62 
9681.15 10326.53 75 64906- 74587 2Y2 - lY2 I I MI62 
9681. 74 10325.90 100 61819 - 71501 lY2 - Y2 I I? MI62 
9681.74 10325.90 100 70151 - 79832 2Y2 - 3Y2 I I? MI62 
9684.87 10322.56 100 67062 - 76746 lY2 - lY2 I I? MI62 
9684.87 10322.56 100 70354 - 80039 lV2 - lY2 I I? MI62 
9684.87 10322.56 100 72807 - 82491 JI/2 - 2Y2 I I? MI62 
9688.96 10318.20 35 7015] - 79840 2Y2 - 2Y2 I I? MI62 
9688.96 10318.20 35 72807 - 82496 lY2 - 1% I I? MI62 
9693.17 10313.72 4 70151 - 79844 2Y2 - 2Y2 I I MI62 
9696.48 10310.20 50 70151 - 79847 2Y2 - 3Y2 I I MI62 
9719.23 10286.07 8 71976 - 81696 lY2 - 2Y2 J I MI62 
9730.32 10274.34 4W 70151 - 79881 2Y2 - lY2 I I MI62 
9738.19 10266.04 5 73054 - 82792 JI/2 - 2Y2 I I MI62 
9760.26 10242.83 10 72529 82289 2Y2 - 3Y2 I I MI62 
9761. 73 10241.29 20 I MI62 
9764.08 10238.82 1000 56092 - 65856 lY2 Y2 I I MI62 
9770.53 10232.06 35 70354 - 80125 lY2 - 2Yz I I MI62 
9790.11 10211.60 5 1 M16~ 

9799.49 10201.82 7 68615 - 78415 Y2 - lY2 I I MI62 
9827.34 10172.91 300 68587 78415 2% ..,. 1% I I MI62 
9834.02 10166.00 8B 72807 82641 lV2 I I MI62 
9841.15 10158.64 400 65669 - 75511 3Y~ - 3% I I? MI62 
9841.15 10158.64 400 67062 - 76903 lY2 - 2lh I I? MI62 
9851. 77 10147.70 1 I MI62 
9857.47 10141.83 100 I MI62 
9865.51 10133.56 40 68549 - 78415 lY2 - 1% I I MI62 
9866.66 10132.38 3 65644 - 75511 2Y2 - 3Y2 I I MI62 
9867.85 10131.16 750 63186 - 73054 Y2 - llh I I MI62 
9872.81 10126.07 7 71501 - 81374 %- lY2 I I MI62 
9888.79 10109.70 5 70151 - 80039 2V2 - 1% I I MI62 
9923.71 10074.13 7 71813 - 81737 Y2 - IV2 I I MI62 
9931.01 10066.72 7 71813 - 81744 V2 - 1/2 I I MI62 
9947.42 10050.11 2W I MI62 
9962.76 10034.64 2 72529 - 82491 2Y2 - 2V2 I I MI62 
9%7.03 10030.35 2 65856 - 75823 Y2 - IV2 I I? MI62 
9967.03 10030.35 2 72529 - 82496 2V2 - 1V2 I I? MI62 
9974.24 10023.10 22 70151 - 80125 2V2 - 2Y2 I I MI62 
9985.61 10011.68 20 72807 - 82792 lY2 - 2V2 I I MI62 
9994.20 10003.06 350 61819 - 71813 lY2 - Y2 I I LU75 

I Referen~e5 

MA60 Martin, W. C., and Corliss, C. R., J. Res. Nat. Bur. Stds. 64A, 
443-479 (1960). 

Source: Electrodeless discharge tube (2.45 GHz) 
Instrument: 21' Wadsworth spectrograph 
Detector: Photographic 
Uncertainty in 0': Stated as being usually less than 0.1 cm-1 

MI62 Minnhagen, L., Alk. Fy:=>. 21, 41[;-478 (1962). The line5 ob

served by Kiess and Corliss (1959) have been used in this 
publication. 

VE69 Verges, J., Spectrochim. Acta 24B, 177-185 (1969). 
Source: Electrodeless discharge tube (2.45 GHz) 
Instrument: SISAM spectrometer 
Detector: PbS 

HUn Humphreys, C. J., Paul, E., Jr., and Minnhagen, 1., J. Opt. 
Soc. Amer. 61, 110-114 (1971). 

Source: Electrodeless discharge tube (2.45 GHz) 
Instrument: 1 m Littrow spectrometer 
Detector: PbS cooled with liquid nitrogen 
Uncertainty in 0-: Not given 
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HU72 Humphreys, C. J., and Paul, E., Jr., J. Opt. Soc. Amer. 62, 
432-439 (1972). 

Source: Electrodeless discharge tube (2.54 GHz) 
Instrument: 1 m Littrow spectrometer 
Detector: PbS cooled with liquid nitrogen 
Uncertainty in 0-: Not given-observed wavenumbers cal-

culated from established energy levels 

LU75 Luc-Koenig, E., Morillon, C., and Verges, J., Physica Scripta 
12, 199-219 (1975). 

Source: Electrodeless discharge tube (2.45 GHz) 
Instrument: Fourier transform spectrometer 
Detector: PbS cooled with liquid nitrogen 
Uncertainty in 0': Stated as being better than 0.015 cm-1 

Additional References 

Eshbach, F. E., and Fisher, R. A., J. Opt. Soc. Amer. 44, 868 
(1954). 

Kiess, C. C., and Corliss, C. H., J. Res. Nat. Bur. Stds. 63A, 1 
(1959). 
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Iron 

Fe, Z = 26 

Ee I Normal state of valence electrons 3d64s2 sD4 J.P. = 63480 cm-1 

Fe II Normal state" of valence electrons 3d64s 6D9/2 I.P. = 130524 cm-1 

Fe 

Intensity 
(T A. Au and Energy levels J Spectrum Reference 

(em-, (A) (em-, character (cm-, 

3527.843 28338.20 0.01 1 Fe LI76 
3561.861 28067.55 0.01 1 Fe LI76 
3750.025 26659.2]6 0.01 17 33412 - 37162 3 - 3 Fe J LI76 
3755.852 26617.86 0.01 7 33765 - 37521 2 - 2 Fe) LI76 
3799.41 26312.70 0.01 2 Fe LI76 
3812.545 26222.04 0.01 38 32873 - 36686 4 - 4 Fe J LI76 
4011.154 24923.68 0.01 I 47005 - 51016 5 - 5 Fe I LI76 
4042.708 24729.15 0.01 4 Fe LI76 
4055.939 24648.48 0.01 1 Fe LI76 
4071.116 24556.59 0.01 2 47005 - 51076 5 - 4 Fe I LI76 
4072.541 24548.00 0.01 3 Fe LI76 
4082.571 24487.69 0.01 2 40594 - 44677 4 - 4 Fe) LI76 
4101.&46 24374.41 0.01 2 Fe LI76 

4108.443 24333.48 0.01 2 334]2 - 37521 3 - 2 Fe I LI76 
4120.152 24264.33 0.01 1 Fe, LI76 
4151.061 24083.65 0.01 1 48531 - 52682 3 - 2 Fe I LI76 
4178.680 23924.47 0.01 1 Fe LI76 
4219.171 23694.87 0.01 3 40842 - 45061 3 - 3 Fe) LI76 
4221.149 23683.77 0.01 2 42784 - 47005 6 - 5 Fe I LI76 
4240.509 23575.64 0.01 1 53733 - 57974 3 - 2 Fe I LI76 
4242.115 23566.72 0.01 2 49558 - 53800 4 - 5 Fe I LI76 
4252.295 23510.30 0.01 1 47960 - 52213 4 - 3 Fe) LI76 
4289.115 23308.47 0.01 2 32873 - 37162 4 - 3 Fe 1 LI76 
4314.050 23173.75 0.01 1 Fe LI76 
4315.821 23164.24 0.01 3 41018 - 45333 2 - 2 Fe I Ll76 
4319.475 23144.65 0.01 2 49804 - 54124 3 - 4 Fe 1 Ll76 
4375.957 22845.91 0.01 1 47005 - 51381 5 - 4 Fe I LI76 
4378.549 22832.39 0.01 2 41130 - 45509 1 - 1 Fe) Ll76 
4396.241 22740.50 0.01 1 Fe Ll76 
4419.689 22619.85 0.01 21 40257 - 44677 5 4 Fe I LI76 
4448.506 22473.32 0.01 4 Fe LI76 
4459.081 22420.03 0.01 1 Fe Ll76 
4464.486 22392.88 0.01 2 41130 - 45595 1 - 0 Fe I Ll76 
4466.035 22385.12 0.01 1 42911 - 47377 5 - 4 Fe) Ll76 
4466.893 22380.82 0.01 14 40594 - 45061 4 - 3 Fe I Ll76 
4478~064 22324.99 0.01 1 Fe Ll76 
4491.098 22260.19 0.01 5 41018 - 45509 2 - 1 Fe) Ll76 
4491. 718 22257.12 0.01 8 40842 - 45333 3 - 2 Fe I Ll76 
4565.995 21895.06 0.01 1 49558 - 54124 4 - 4 Fe I Ll76 
4575.120 21851.39 0.01 1 2937] - 33946 3 - 2 Fe I 

I 
LI76 

4707.149 21238.48 0.01 3 39969 - 44677 3 - 4 Fe I LI76 
4715.607 21200.39 0.01 I Fe 

I 
LI76 

4720.561 21178.14 0.01 1 Fe Ll76 
4732.556 21124.46 0.01 1 43022 - 47755 4 - 3 Fe I LI76 
4762.638 20991.04 0.01 1 33412 - 38175 3 - 3 Fe I LI76 
4796.962 20840.84 0.01 5 48531 - 53328 3 - 4 Fe I LI76 
4805.193 20805.14 O.OJ 2 48928 - 53733 2 - 3 Fe J LI76 
4806.438 20799.75 0.01 1 49804 - 54611 3 - 2 Fe I LI76 
4806.604 .20799.03 0.01 1 Fe LI76 
4821.019 20736.84 0.01 2 48036 - 52857_ 2 - 1 Fe J LI76 
4825.643 20716.97 0.01 2 48531 - 53357 3- - 3- Fe I LI76 

4829.990 20698.33 0.01 5 40231 - 4506) 2 - 3 Fe 1 LI76 
4846.048 20629.74 0.01 10 Fe LI76 
4856.771 20584.19 0.01 2 4853] - 53388 3 - 3 Fe I LI76 
4899.182 20406.00 0.01 ] 43137 - 48036 3 - 2 Fe 1 LI76 
4909.462 20363.27 0.10 IW Fe LI76 
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166 MICHAEL OUT RED 

Fe-Continued 

intensity 
(T "- Au and Energy levels J Spectrum Reference 

(cm- 1) (A) (cm-~ character (cm- 1) 

4912.730 20349.73 0.01 2 33765 - 38678 2 - 2 Fe I LI76 

4929.351 20281.11 0.01 5 40404 - 45333 1 - 2 Fe J LI76 

4992.682 20023.85 0.01 7 47960 - 52953 4 - 3 Fe I LI76 
5006.130 19970.06 0.01 1 29356 - 34362 2 - 1 Fe I LI76 

5017.865 19923.36 0.01 2 40491 - 45509 0 - I Fe I LI76 
5037.243 19846.71 0.01 1 Fc LI76 

5051.199 19791.88 0.01 22 39625 - 44677 4 - 4 Fe I LI76 

5091.473 19635.32 0.01 10 39969 - 45061 3 - 3 Fe I LI76 
5097.190 19613.30 0.10 lW Fe LI76 
5102.537 19592.74 0.01 3 40231 - 45333 2 - 2 Fe I LI76 
5104.630 19584.71 0.01 1 40404 - 45509 1 - 1 Fe I LI76 
5130.903 19484.43 0.10 lW Fe LI76 
5190.568 19260.46 0.01 2 40404 - 45595 1 - 0 Fe I L176 
5201.720 19219.16 0.01 1 48531 - 53733 3 - 3 Fe I LI76 
5213.389 19176.15 0.01 1 46137 - 51350 3 - 4 Fe I LI76 
5230.426 19113.68 0.01 25 33765 - 38995 2 - 1 Fe I L176 
5265.321 18987.01 0.01 47 33412 - 38678 3 - 2 Fe I LI76 
5277.812 18942.07 0.01 4 40231 - 45509 2 - 1 Fe I L176 
5301.722 18856.65 0.01 105 32873 - 38175 4 - 3 Fe 1 LI76 
5322.629 18782.58 0.10 2W 49052 - 54375 2 - 2 Fe I LI76 
5325.160 18773.65 0.10 2W Fe LI76 
5364.01 18637.68 0.01 3 39969 - 45333 3 - 2 . Fe I L176 
!>3tsU.4UO 18580.88 0.10 lW Fe LI7() 

53%.96 18523.89 0.01 1 47960 - 53357 4 - 3 Fe I 1176 

5418.858 18449.04 0.10 lW Fe LI76 
5419.142 18448.07 0.10 lW Fe LI76 
5420.993 18441. 77 0.10 lW Fe LI76 
5429.009 18414.54 0.01 7 48928 - 54357 2 - 3 Fe I LI76 
5435.52 18392.48 0.01 2 39625 - 45061 4 - 3 Fe I LI76 
5439.27 18379.80 0.10 3W Fe Ll76 
545i.02 18:i20.02 0.01 1 46313 - SI770 2 - 3 Fe I LI76 
5485.71 18224.20 0.01 4 Fe , LI76 
5524.46 18096.37 0.10 lW Fe LI76 
5530.869 18075.41 0.01 1 Fe LI76 
5536.91l 18055.68 0.01 1 Fe L176 

5560.410 17979.38 0.01 1 Fe LI76 
5573.290 17937.82 0.01 3 47755 - 53328 3 - 4 Fe I LI76 
5575.667 17930.18 0.01 5 47377 - 52953 4 - 3 Fe I LI76 
5601.969 17845.99 0.01 2 47755 - 53357 3 - 3 Fe I LI76 
5625.558 17771.16 0.01 5 Fe LI76 
5633.104 17747.36 0.01 1 47755 - 53388 3 - 3 Fe I LI76 
5639.2 17728.2 0.10 lW Fe LI76 
5641.37 17721.35 0.10 lW Fe LI76 
5646.098 17706.51 0.01 1 Fe Ll76 
5649.474 17695.93 0.01 1 47960 - 53610 4 - 4 Fe 1 LI76 
5653.294 17683.97 0.10 lW Fe 1176 
5666.01 17644.29 0.01 1 Fe LI76 
5677.463 17608.69 0.10 lW Fe LI76 
5696.911 17548.58 0.01 1 48036 - 53733 2 - 3 Fe I LI76 
5700.139 17538.64 0.01 1 46137 - 51837 3 - 3 Fe I LI76 
5712.732 17499.98 0.01 1 48036 - 53749 2 - 2 Fe I LI76 
5723.417 17467.31 0.01 1 31322 - 37045 3 - 4 Fe I LI76 
5736.747 17426.72 0.01 1 Fe LI76 
5738.687 17420.83 0.01 1 31307 - 37045 4 - 4 Fe I LI76 
5777.994 17302.32 0.01 5 Fe LI?6 
5784.689 17282.29 0.01 1 Fe LI76 
5793.00 17257.50 0.01 1 Fe L176 

5804.887 17222.16 0.01 1 Fe LI76 
5810.904 17204.33 0.01 2 Fe LI76 
5823.819 17166.17 0.01 1 47960 - 53784 4 - 3 Fe I LI76 
5825.535 17161.12 0.01 3 48531 - 54357 3 - 3 l'e I L176 

5876.907 17011.11 0.01 4· Fe Ll76 
5878.855 17005.47 0.01 3 Fe LI76 
5891.169 16969.92 0.01 3 48221 - 54112 1 - 2 Fe I LI76 
5905.545 16928.61 0.01 1 47755 - 53661 3 - 3 Fe I LI76 
5937.383 16837.84 0.01 1 Fe LI76 
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Fe-Continued 

Intensity 
0- r. Au and Energy levels J Spectrum Reference 

(cm-~ (A) (cm-, character (cm-l) 

5YbU.lm~ Hf/W.b!) U.01 Z 47377 - j3328 4 - 4 Fe 1 LI76 

5967.433 16753.05 0.10 lW Fe LI76 

5978.046 . 16723.31 0.01 2 47755 - 53733 3 - 3 Fe] LI76 
5979.550 16719.10 0.01 1 47377 - 53357 4 - 3 Fe] LI76 
5993.673 16679.16 0.01 1 47765 53749 3 2 Fe 1 LI76 

5998.791 16665.47 0.01 3 Fe LI76 
6000.277 16661.35 0.10 IW Fe LI76 
6003.087 16653.55 0.01 2 Fe LI76 
6005.847 16645.89 0.01 3 Fe LI76 
6036.364 16561. 74 0.01 2 Fe LI76 
6039.923 16551.98 0.01 1 Fe LI76 
6043.778 16541.42. 0.01 2 47960 - 54004 4 - 3 Fe] LI76 
6044.610 16539.15 0.01 .1 Fe LI76 
6047.258 16531.90 0.01 1 Fe LI76 
6049.982 16524.46 0.01 4 48221 - 54271 1 - 1 Fe] LI76 
6050.840 16522.12 0.01 1 Fe LI76 
6052.635 16517.22 0.01 4 47960 - 54013 4 - 5 Fe I LI76 
6056.637 16506.30 0.01 I .t'e L176 
6063.842 16486.69 0.01 20 43163 - 49227 4 - 3 Fe 1 LI76 
6068.492 16474.06 0.01 2 Fe LI76 
6071.116 16466.94 0.10 1W Fe LI76 
6075.547 16454.93 0.01 1 40036 54112 2 - 2 Fe I LI76 
6079.283 16444.82 0.01 13 Fe LI76 
6082.307 16436.64 0.01 2 Fe LI76 
6093.034 16407.70 0.10 lW Fe LI76 
6094.188 16404.60 0.10 2W Fe LI76 
6094.640 16403.38 0.01 2 Fe LI76 

.6096.568 16398.19 0.01 4 Fe LJ76 
6097.967 16394.43 0.01 5 Fe LI76 
6102.497 16382.26 0.01 2 Fe LI76 
6121.442 16331.56 0.01 1 Fe LI76 
6124.096 16324.48 0.01 6 43434 - 49558 3 - 4 Fe I LI76 
6126.274 16318.68 0.01 2 47755 - 53881 3 4 Fe I LI76 
6127.163 16316.31 0.01 8 Fe LI76 
6135.983 16292.86 0.01 2 47755 - 53891 3 - 3 Fe I L176 
6157.477 16235.98 0.01 2 Fe LI76 
6159.125 16231.64 0.01 2 Fe LI76 . 
6161.393 16225.66 0.01 1 17550 23711 3 4 Fe I LI76 
616::;.966 16213.55 0.01 1 Fe LI76 
6168.214 16207.72 0.01 3 Fe LI76 
6169.558 16204.19 0.01 1 Fe L176 
6171.715 16198.53 0.01 7 43633 49804 2 - 3 Fe 1 L176 
6173.041 16195.05 0.0] 2 Fe LI76 
6176.562 16185.81 0.01 1 Fe LI76 
6178.441 16180.89 0.01 1 Fe LI76 
6178.942 16179.58 0.01 1 Fe LI76 
6180.698 16174.98 0.01 1 Fe LI76 
6184.511 16165.01 0.01 6 Fe LI76 
6187.736 16156.59 0.01 1 54375 - 60563 2 - 3 Fe I LI76 
6189.007 16153.27 0.01 5 Fe LI76 
6199.512 16]25.90 0.01 4 51350 57550 4 4 Fe I LI76 
6203.342 16115.94 0.01 1 Fe LI76 
6208.543 16102.44 0.01 9 Fe LI76 
6218.75 16076.01 0.10 1W Fe LI76 
6220;526 16071.42 0.01 1 Fe LI76 
0231.062 10042.70 0.01 1 Fe L176 
6232.455 16040.66 0.01 7 47377 - 53610 4 - 4 Fe 1 LI76 
6233.558 16037.82 0.01 1 20641 - 26874 4 - 5 Fe] LI76 
6244.533 16009.63 0.01 6 Fe LI76 
6245.137 16008.09 0.01 1 Fe LI76 
6245.663 16006.74 0.01 3 23110 - 29356 3 - 2 Fe] LI76 
6249.183 15997.72 0.01 2 47755 - 54004 3 - 3 Fe] LI76 
6255.834 15980.71 0.01 8 Fe LI76 
6260.942 15967.67 0.01 1 23110 - 29371 3 - 3 Fe I LI76 
6262.034 15964.89 0.01 4 51435 - 57697 3 - 4 Fe I LI76 
6271.081 15941.86 0.01 2 51294 - 57565 3 - 3 Fe I LI76 
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MICHAEl OUTRED 

Fe-Continued 

.. _--
i Intensity ! 

0- A fur and Energy levels J Spectrum Reference 
(em- l ) (A) (em-I) character (em-i) 

6276.485 15928.13 0.01 I Fe LI76 

6279.445 15920.62 0.01 2 Fe LI76 

6283.127 15911.29 0.01 5 47377 - 53661 4 - 3 Fe I LI76 
6285.205. 15906.03 0.01 7 45333 - 51619 2 - 3 Fe I LI76 
6285.87 15904.35 0.10 2W Fe LI76 
6286.987 1S901.S3 0.01 1 Fe Ll76 

6288.369 15898.03 0.10 lW 51409 - 57697 4 - 4 Fe I LI76 
6289.482 15895.22 0.01 2 Fe LI76 

6290.362 15892.99 0.01 1 Fe LI76 
6290.594 15892.41 0.01 2 51350 - 57641 4 - 3 Fe I LI76 
6292.432 15887.77 0.01 1 20874 - 27166 3 - 4 Fe I LI76 
6296.124 15878.45 0.01 4 45333 - 51630 2 - 2 Fe I LI76 
6300.062 15868.52 0.01 9 45061 - 51361 3 - 3 Fe I LI76 
6301.97 15863.72 0.10 1W Fe LI76 
6311.327 15840.20 0.01 1 Fe LI76 
6312.354 15837.62 0.01 1 Fe LI76 
6313.345 15835.14 0.01 4 Fe Ll76 
6318.263 15822.81 0.01 8 45509 - 51827 1 - 2 Fe I Ll76 
63 Ul. 705 15821. 71 0.01 1 Fe LI76 
6319.739 15819.12 0.01 1 Fe Ll76 
6320.132 15818.13 0.0'1 28 45061 - 51381 3 - 4 Fe I Ll76 
6320.728 15816.64 0.01 1 48036 - 54357 2 - 3 Fe I Ll76 
6525.518 15810.16 0.01 2 47005 - SJJ28 ::; - 4 F~ I LI76 

6327.963 15798.56 0.01 2 47419 - 53747 2 - 3 Fe I LI76 
6328.101 15798.21 0.01 1 47960 - 54289 4 - 3 Fe I Ll76 
6331. 793 15789.00 0.01 2 Fe Ll76 
6337.784 15774.08 0.01 2 Fe Ll76 
6339.175 15770.61 0.01 1 Fe LI76 
6339.656 15769.42 0.01 41 44677- 51016 4 - 5 Fe I LI76 
6342.909 15761.33 0.10 lW Fe LI76 
6347.815 15749.15 0.01 1 45061 - 51409 3 - 4 Fe I LI76 
6350.730 15741.92 0.01 5 45595 - 51945 0 - 1 Fe I LI76 
6355.629 15729.79 0.01 1 47377 - 53733 4- - 3 Fe I Ll76 
6358.133 15723.59 0.01 14 45333 - 51691 2 - 3 Fe I LI76 
6370.621 15692.77 0.01 6 43434 - 49804 3 - 3 Fe I LI76 
6370.995 15691.85 0.01 4 Fe LI76 
6373.197 15686.43 0.01 1 51192 - 57565 4 - 3 Fe I LI76 
6376.816 15677.52 0.01 2 Fe LI76 
6381.813 15665.25 0.01 1 Fe LI76 
6383.129 15662.02 0.01 9 Fe LI76 

6386.853 15652.89 0.01 1 Fe LI76 
6388.628 15648.54 0.01 4 Fe Ll76 
6395.399 15631.97 0.01 25 43163 - 49558 4 - 4 Fe I LI76 
6399.616 15621.67 0.01 30 44677- 51076 4 - 4 Fe I Ll76 
6406.779 15604.20 0.01 3 47377 - 53784 4 - 3 Fe I Ll76 
6412.003 15591.49 0.01 6 Fe LI76 
6413.318 15588.29 0.01 2 Fe LI76 
6428.93 15550.44 0.01 1 Fe LI76 
64.32.382 15542.09 0.01 3 Fe LI76 
6435.634 15534.24 0.01 6 45509 - 51944 1 - 2 Fe I LI76 
6436.668 15531. 74 0.01 4 45509 - 51945 1 - 1 Fe I LI76 
6449.3 15501.3 0.10 lW Fe LI76 
6453.876 15490.33 0.01 2 17726 - 24180 2 - 3 Fe I LI76 
6493.539 15395.72 0.01 6 45333 - 51827- 2 - 2 Fe I LI76 
6493.980 15394.67 0.01 8 Fe LI76 
6499.336 15381.98 0.01 1 Fe LI76 
6508.535 15360.24 0.01 1 Fe LI76 
6515.516 15343.79 0.01 2 45595 - 52110 0 - 1 Fe I LI76 
6519.077 15335.40 0.01 16 Fe LI76 
6533.501 15301.55 0.01 1 47755 - 54289 3 - 3 Fe I LI76 
0530.479 15294.58 0.01 94 Fe LI76 

6557.750 15244.97 0.01 10 45061 - 51619 3 - 3 Fe I LI76 
6566.470 15224.72 0.01 2 Fe LI76 
6568.671 15219.62 0.01 

.. 
10 45061 - 51630 3 - 2 Fe I LI76 

6573.885 15207.55 0.01 28 Fe LI76 
6579.538 15194.48 0.01 2 17927 - 24506 1 - 2 Fe 1 LI76 
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Fe-Continued 

Intensity 
CT A ACT and Energy levels J Spectrum Reference 

(cm-~ (A) (cm-, character (cm-l) 

6586.572 15178.2f> U.U1 1 Fe LI76 

6601.458 15144.03 0.01 2 45509 - 52110 1 - 1 Fe I 1176 

6604.905 15136.13 0.01 1 47005 - 53610 5 - 4 Fe I 1176 
6610.911 15122.38 0.01 4 45333 - 51945 2 - 2 Fe I 1176 
6611.713 15120.54' 0.01 1 43922 - 50534 3 - 3 Fe I 1176 
6623.023 15094.72 0.01 3 Fe 1176 
6630.682 15077.28 0.0] 6 ]7550 - 24180 3 - 3 Fe I 1176 
6641.923 15051.77 0.01 37 43163 - 49804 4 - 3 Fe) 1176 
6684.199 14956.57 0.0] 3 Fe L176 
6684.387 14956.15 0.01 11 44677- 51361 4 - 3 Fe I 1176 
6688.323 14947.35 0.01 1 Fe LI76 
6742.870 14826.43 0.01 40 42815 - 49558 5 - 4 Fe) 1176 
6748.191 14814.74 0.01 4 40257 - 47005 5 - 5 Fe I 1176 
6777.905 14749.79 0.10 2W Fe 1176 , 
6783.516 i 14737.59 0.01 2 40.594 - 47377 4 - 4 Fe I LI76 
6791.767 14719.69 0.01 6 Fe LI76 
6796.508 14709.42 0.01 2 Fe LI76 
6799.484 14702.98 0.01 11 Fe LI76 

6822.723 14652.90 0.01 2 Fe LI76 
6823.60 14651.02 0.01 1 Fe LI76 
6863.448 14565.95 0.01 14 Fe LI76 
6868.586 14555.06 0.01 50 Fe LI76 
6869.627 14552.85 0.01 2 Fe LI76 
6883.455 14523.62 0.01 2 45061 - 51944 3 - 2 Fe I LI76 
6888.859 14512.23 0.01 72 Fe 1176 
6895.692 14497.84 0.01 5 Fe LI76 

6920.198 14446.50 0.01 1 Fe 1176 
6922.220 14442.28 0.01 20 Fe 1176 
6923.629 14439.35 0.01 2 43499 - 50423 4 - 4 Fe I 1176 
6924.484 14437.56 0.01 3 B94ti - 4OR71 2 3 Fe T LI76 
6942.277 14400.56 0.01 96 Fe LI76 
6975.782 14331.39 0.01 2 Fe LI76 
6986.84 14308.69 0.01 16 24335 31322 2 - 3 Fe I LI76 
6993.896 14294.27 0.01 3 Fe 1176 
6994.824 14292.38 0.01 14 Fe LI76 
6998.385 14285.11 0.01 24 Fe LI76 
7015.001 14251.27 0.01 3 44677- 51691 4 3 Fe I LI76 
7022.404 14236.25 0.01 30 Fe LI76 
7137.178 14007.31 0.01 10 Fe LI76 
7188.429 13907.44 0.01 1 24118 - 31307 4 - 4 Fe I LI76 
7193.733 13897.19 0.01 10 Fe LI76 
7236.324 13815.39 0.01 2 Fe LI76 
7'.I.f>"l.622 l;fll>:'.~U U.01 6 Fe LI76 
7314.366 13667.99 0.01 7 29371 - 36686 3 - 4 Fe I LI76 
7350.585 13600.64 0.01 2 24335 - 31686 2 - 2 Fe I LI76 
7369.874 13565.04 0.0] 17 Fe LI76 
7379.696 13546.99 0.01 5 39625 47005 4 - 5 Fe I LI76 
7408.099 13495.05 0.01 3 39969 47377 3 - 4 Fe I 1176 
7420.478 13472.54 0.01 1 44183 51604 2 3 Fe I LI76 
7465.036 13392.12 0.01 10 Fe LI76 
7466.531 13380.44 0.01 3 Fe LI76 
7487.360 13352.19 0.01 6 Fe LI76 
7523.627 13287.83 0.01 7 23783 - 31307 5 4 Fe I Ll76 
7524.195 13286.82 0.01 2 40231 - 47755 2 - 3 Fe I LI76 
7538.998 13260.74 0.01 2 43922 - 51461 3 4 Fe I LI76 
7632.138 13098.91 0.01 2 40404 - 48036 1 - 2 Fe I LI76 
7686.256 13006.68 0.01 4 24118 - 31805 4 - 3 Fe I Ll76 
7752.148 12896.12 0.01 1 39625 - 47377 4 - 4 Fe I LI76 
7761.994 12879.76 0.01 14 18378 - 26140 2 - 3 Fe I LI76 
7785.689 12840.57 0.01 2, 39969 - 47755 3 - 3 Fe I Ll76 
7795.226 12824.86 0.01 3 24338 32133 3 - 2 Fe I Ll76 
7805.326 12808.26 0.01 1 40231 48036 2 2 Fe I LI76 
7806.004 12807.15 0.01 4 29356 37162 2 3 Fe I LI76 
7903.759 12648.75 0.0] 7 37157 - 45061 2 - 3 Fe I LI70 

7910.035 12638.71 0.0] 15 36766 - 44677 
i 

3 - 4 Fe I LI76 
7924.317 12615.93 0.01 2 37409 - 45333 1 - 2 Fe I LI76 
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Fe-Continued 

Intensity 
U' A AU' and Energy level! J Spectrum Reference 

(cm-,) (A.) (em-l) character (em-,) 

7961.511 12556.99 0.01 5 18378 - 26339 2 2 Fe I Ll76 
8099.594 12342.92 0.01 2 37409 45509 1 - 1 Fe I Ll76 

8101.195 12340.48 0.01 1 18378 26479 2 1 Fe I Ll76 
8176.307 12227.11 0.01 3 37157 45333 2 2 Fe I Ll76 
8201.133 12190.10 0.01 3 29320 37521 1 2 Fe I Ll76 
8248.914 12119.49 0.01 2 37045 - 45294 4 - 5 J'e I U76 

8294.357 12053.09 0.01 2 36766 - 45061 3 - 3 Fe I 1176 
8349.807 11973.05 0.01 1030 17550 - 25899 3 - 4 Fe 1 LI76 
8384.727 11923.18 0.01 1 Fe 1176 
8412.313 11884.08 0.01 225 17927 - 26339 1 - 2 Fe I L176 
8413.191 11882.84 0.01 580 17726 - 26140 2 - 3 Fe I L176 
8452.819 11827.14 0.01 1 36975 - 45428 3 - 4 Fe I L176 
8484.290 11783.26 0.01 160 22838 - 31322 2 - 3 Fe I L176 
8551.997 11689.98 0.01 230 17927 - 26479 1 - I Fe I L176 
8587.356 11641.85 0.01 1 36975 - 45562 3 - 3 Fe I Ll76 
8589.997 11638.26 0.01 160 17550 26140 3 3 Fe I L176 
8612.707 11607.57 0.01 255 17726 26339 2 2 Fe I 1176 
8623.096 11593.59 0.01 91 17927 26550 1 0 Fe I LI76 
8676.508 11522.22 0.01 2 26105 - 34782 6 - 5 Fe I Ll76 
8739.535 11439.12 0.01 87 22946 - 31686 1 - 2 Fe 1 Ll76 
8752.391 11422.32 0.01 52 17726 - 26479 2 - I Fe I Ll76 
8789.513 11374.08 0.01 14 17550 - 26339 3 - 2 Fe 1 LI76 
8803.542 11355.96 0.01 2 2937] 38175 3 - 3 Fe I Ll76 
8848.026 11298.86 0.01 11 22838 31686 2 - 2 Fe I LI76 
8885.578 11251.11 0.01 6 23051 - 31937 0 - 1 Fe I LJ76 
8966.747 11149.26 0.01 5 22838 - 318.05 2 - 3 Fe I 1176 
8990.509 11119.80 0.0] 2] 22946 - 31937 1 - 1 Fe I LI76 
9028.449 ] 1073.07 0.01 I Fe Ll76 
9029.551 11071. 72 0.01 1 24772 - 33801 1 - 2 Fe I LI76 
9062.459 11031.51 0.01 1 Fe L176 
9066.349 11026.78 0.01 1 31805 - 40871 3 - 3 Fe I LI76 
9077.488 11013.25 0.01 1 38678 - 47755 2 - 3 Fe I 1176 
9099.001 10987.21 0.01 1 22838 - 31937 2 - 1 Fe 1 LI76 
9174.911 10896.30 0.0] 4 24772 - 33946 1 - 2 Fe I LJ76 
9185.060 10884.26 0.01 3 31686 - 4087] 2 - 3 Fe I LI76 
9187.174 10881.76 0.01 2 22946 32133 I 2 Fe I LI76 
9202.591 10863.53 0.01 3 38175 - 47377 3 - 4 Fe I LI76 
9214.516 10849.47 0.01 1 44677 53891 4 - 3 Fe 1 LI76 
9241.088 10818.27 0.01 2 31937 - 41178 1 - 2 Fe I LI76 
9271.274 10783.05 0.01 5 25091 34362 0 - 1 Fe I LI76 
9297.182 10753.00 0.01 3 Fe LI76 
9416.521 10616.72 0.01 1 26351 - 35767 5 4 Fe I LI76 
9451. 766 10577.14 0.01 ] 26627 36079 4 - 3 Fe I LJ76 
9492.062 10532.23 0.01 6 31686 - 41178 2 - 2 Fe I Ll76 
9548.799 10469.65 0.01 13 31322 - 40871 3 - 3 Fe I Ll76 
9564.243 10452.75 0.01 2 31307 - 40871 4 - 3 Fe I LI76 
9590.850 10423.75 0.01 2 24772 - 34362 1 - 1 Fe I LI76 
9591.512 10423.03 0.01 1 21715 - 31307 5 - 4 Fe I LI76 
9616.637 103?5.80 0.01 7 17550 27166 3 4 Fe I LJ76 
9632.194 10379.01 0.01 1 17927 27559 1 - 2 Fe I LJ76 
9667.702 10340.89 0.01 4 17726 - 27394 2 3 Fe I LJ76 
9783.575 10218.41 0.01 3 24772 - 34555 1 0 Fe I LI76 
9785.578 10216.32 0.01 15 38175 - 47960 3 4 Fe I LI76 
9805.941 10195.10 0.01 1 21999 31805 4 3 Fe I LJ76 
9832.592 10167.47 0.01 ] 17726 27559 2 2 Fe I Ll76 
9853.818 10145.57 0.01 9 38678 48531 2 3 Fe [ LJ76 
9932.646 10065.05 0.01 6 38995 - 48928 1 - 2 Fe I LJ76 

Fe Reference 
LI76 Litzen, D., and Verges, 1, Physica Scripta 13, 240-244 (1976). Additional References 

Source: Electrodeless discharge tube (2.45 GHz) 
Instrument: Fourier transform spectrometer 
Detector: PbS cooled with liquid nitrogen 

J. Phys. Chem. Ref. Data, Vol. 7, No.1, 1978 

Fisher, R. A., Knoff, W. C., and Kinney, F. E., Astrophys. J. 
130,683 (1959). 

Reader, J., and Sugar, J., J. Phys. Chern. Ref. Data 4, 353 
(1975). 

Litzen, D., Physica Scripta 14, 165 (1976). 
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Krypton 

Kr, Z = 36 

Kr I Normal state of valence electrons 4s24p6 ISO I.P. = 112914 cm-1 

Kr II Normal state of valence electrons 4s24p 5 2po3/ 2 I.P. = 196475 cm-1 

Kr 

Intensity 
CT ). ACT and Energy levels J SpectnuD Relerence 

(em-, (A) (em-, character (em-, 

2457.228 40685.162 250 103313 - 105770 1 - 1 KrJ KA69 

2526.312 39572.600 100 103121 - 105647 . 2 - 2 Krr KA69 

2527.292 39557.248 220 103121 - 105648 2 - I Kr I KA69 
2531.820 39486.518 llOO 103115 - 105647 S - 2 Kr J KA69 

2992.332 33409.635 40 94092 - 97085 0 - I Kr I KA69 

2993.148 33400.538 20 99894 - 102887 I - 1 Kn KA69 

3227.096 30979.162 300 99894 - 103121 I - 2 Kr I KA69 

3260.312 30663.542 300 99626 - 102887 2 - 1 KrJ KA69 
3419.427 29236.693 300 99894 - 103313 1 - 1 Krr KA69 
3468.567 28822.491 140 99894 - 103362 I - 2 KrJ KA69 
3474.929 28769.714 150 99646 - 103121 1 - 2 KrJ KA69 
3488.753 28655.717 1000 I 99626 - 103115 2 - 3 KrJ KA69 
3494.261 28610.550 180 99626 - 103121 2 - 2 KrJ KA69 
3716.400 26900.422 40 99646 - 103362 1 - 2 Krr KA69 
3735.731 26761.218 50 99626 - 103362 2 - 2 Krr KA69 
3867.588 25848.856 37 99894 - 103761 1 - 0 Krr KA69 
3961.854 25233.820 600 93123 - 97085 2 - 1 Krr KA69 
4036.267 24768.611 90 99079 - 103115 3 - 3 KrJ KA69 
4041. 774 24734.859 19 99079 - 103121 3 - 2 Krr KA69 
4115.421 24292.221 180 99646 - 103761 1 - 0 Krr KA69 
4120.801 24260.506 120 92964 - 97085 1 - 1 Kr I KA69 
4253.712 23502.465 70 98867 - 103121 2 - 2 Krr KA69 
4283.245 23340.416 180 99079 - 103362 3 - 2 Krr KA69 
4364.789 22904.363 9 104073 - 108438 0 - 1 Krr KA69 
4434.268 22545.484 13 103362 - 107796 2 - 2 KrJ KA69 
4440.711 22512.770 7 104073 - 108514 0 - 1 KrJ KA69 
4446.043 22485.775 120 98867 - 103313 2 - 1 KrJ KA69 
4495.182 22239.968 11 98867 - 103362 2 - 2 KTl KA69 
4564.440 21902.513 lROO J 93123 - 97687 2 - 2 KrI KAf)9 
4651.863 21490.898 13 B 105208 - 109860 3 - 3 KrI? KA69 
4651.890 21490.772 13 B 105208 - 109860 3 - 4 Kr I? KA69 
4663.263 21438.360 56 103115 - 107778 3 - 4 Krr KA69 
4681.246 21356.004 5 103115 - 107796 3 - 2 Krr KA69 
4696.839 21285.103 5 105163 - 109860 2 - 3 Krl KA69 
4716.405 21196.806 10 102887 - 107603 1 - 0 KrI KA69 
4723.387 21165.471 600 92964 - 97687 1 - 2 KrJ KA69 
4755.768 21021.362 15 103121 - 107876 2 - 3 Krr KA69 
4765.977 20976.332 18 103801 - 108567 1 - 2 Krr KA69 
4777.817 20924.350 95 92307 - 97085 2 - 1 Kll KA69 
4788.957 20875.676 14 102887 - 107676 I - 1 Krr KA69 
4866.332 . 20543.752 75 103701 - 108567 3 - 2 Krl KA69 
4889.365 20446.971 140 982215 - 103115 3 - 3 Krl KA69 
4894.873 20423.964 300 98226 - 103121 3 - 2 Krr KA69 
4896.144 20418.662 1 103362 - 108258 2 - 1 KrJ KA69 
4926.652 20292.221 14 104916 - 109843 3 - 4 KrJ KA69 
4946.725 20209.878 140 98855 - 103801 0 - I Kl] KA69 
4962.371 20146.157 5 103362 - 108325 2 - 2 Kr) KA69 
4995.570 20012.271 36 103442 - 108438 2 - 1 Kr) KA69 
5019.776 19915.772 17 103801 - 108821 I - 0 Kli KA69 
SOS9_S71 19759_129 SB 103313 - 108373 1 - 1 Kr l? KA69 
5060.547 19755.315 5B 103442 - 108503 2 - 3 Kr )? KA69 
5071.492 19712.680 6 103442 - 108514 2 - I Kli KA69 
5102.930 19591.238 17 93123 - 98226 2 - 3 KrJ KA69 
5199.414 19227.688 30 97687 - 102887 2 - 1 KrJ KA69 

5209.349 19191.016 13 103115 - 108325 3 - 2 KrJ KA69 
5247.844 19050.243 9 103266 - 108514 2 - 1 Kr J KA69 
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Kr-Continued 

Intensity I 
CT A aCT and Energy levels J Spectrum Reference 

(cm-~ (A) (cm-l) character i (cm- 1) 

5251.901 19035.526 7 i 103121 - 108373 2 - 1 Kn KA69 
5318.347 18797.703 20 97797 - 103115 4 - 3 Krl KA69 
5321.174 18787.716 50 97945 - 103266 2 - 2 Kn KA69 
5321.813 18785.460 170 85846 - 91168 1 - 1 Krl KA69 
5347.193 18696.294 300 97919 - 103266 1 - 2 Krl KA69 
5380.403 18580.896 150 92307 - 97687 2 - 2 Krl KA69 
5427.854 18418.457 20 97687 - 103115 2 - 3 Kr I KA69 
5433.362 18399.786 100 97687 - 103121 2 - 2 Krl KA69 
5497.526 18185.036 90 97945 - 103442 2 - 2 Kr( KA69 
5502.888 18167.315 2600 I 92294 - 97797 3 - 4 Krl KA69 
5523.545 18099.372 80 97919 - 103442 1 - 2 Kr( KA69 
5553.351 18002.229 700 I 94092 - 99646 0 - 1 Kr( KA69 
5602.991 17842.737 650 I 91168 - 96771 1 - 0 Kr( KA69 
5625.693 17770.736 4 97687 - 103313 2 - 1 Kr( KA69 
5670.425 17630.547 4 97595 - 103266 1 - 2 KrI KA69 
5674.833 17616.854 150 97687 103362 2 2 Kr I KA69 
5744.090 17404.443 120 93123 - 98867 2 - 2 Krl KA69 
5756.274 17367.606 700 I 97945 - 103701 2 - 3 KrI KA69 
5801.184 17233.152 30 B 94092 - 99894 0 - I KrJ! KA69 
5801.999 17230.731 30 B 97085 - 102887 1 - 1 KrI? KA69 
5846.777 17098.771 600 I 97595 - 103442 1 - 2 Kr I KA69 
5856.629 17070.008 40 97945 103801 2 1 KrI KA69 
5882.648 16994.::i0::i 10 97919 - 103801 1 - 1 K.rl KA69 

5903.037 16935.806 1800 I 92964 - 98867 1 - 2 Kr( KA69 
5916.681 16896.752 1600 I 91168 - 97085 1 - 1 Kr( KA69 
5918.892 16890.441 2400 I 92307 - 98226 2 - 3 Kr( KA69 
5931.869 16853.488 10001 92294 - 98226 3 - 3 Kr( KA69 
5956.028 16785.128 2000 I 93123 - 99079 2 - 3 Kr( KA69 
5976.900 16726.513 200 85191 .:.. 91168 0 - 1 Kr( KA69 
6032.246 16573.044 70 98855 - 104887 0 - 1 Kr( KA69 
6071.517 16465.851 70 99894 - 105965 1 - 2 Kr( KA69 
6115.689 16346.920 5 96771 - 102887 0 - 1 Kr( KA69 
6127.561 16315.249 50 99894 - 106021 1 - 2 Kr( KA69 
6205.880 16109.350 3 97595 - 103801 1 - 1 Kr( KA69 
6228.279 16051.415 2 97085 - 103313 1 - 1 Kn KA69 
6277.418 15925.764 6 97085 - 103362 1 - 2 Kn KA69 
6318.234 15822.884 2 99646 - 105964 1 - 1 KrI KA69 
6319.350 15820.089 120 99646 - 105965 1 - 2 Krr KA69 
6338.682 15771.842 1 99626 - 105965 2 - 2 Kn KA69 
6375.395 15681.018 180 99646 - 106021 1 - 2 Kn KA69 
6393.962 15635.482 40 B 99626 - 106020 2 - 3 Kn? KA69 
6394.726 15633.614 40 B 99626 - 106021 2 - 2 KrI? KA69 
6460.677 15474.026 200 85846 - 92307 1 - 2 KrI KA69 
6477.558 15433.700 4 97595 - 104073 1 - 0 KrJ KA69 
6503.541 15372.037 700 93123 - 99626 2 2 KrI KA69 
6519.267 15334.958 1500 I 91168 - 97687 1 - 2 KrI KA69 
6522.873 15326.480 130 93123 - 99646 2 - 1 Krz KA69 
6541.968 15281. 743 17 96771 - 103313 0 - 1 Kr I KA69 

6560.053 15239.615 1700 I 92307 - 98867 2 - 2 Krz KA69 
6573.030 15209.526 140 92294 - 98867 3 - 2 Kn KA69 
6662.488 15005.307 120 92964 99626 1 2 Krz KA69 
6676.440 14973.950 8 97085 - 103761 1 - 0 KrT KA69 
6681.820 14961.894 400 92964 - 99646 1 - 1 Krr KA69 
6770.706 14765.472 450 93123 - 99894 2 - 1 Krr KA69 
6771.990 14762.672 550 92307 - 99079 2 - 3 Krr KA69 
6784.968 14734.436 ! 1600 I 92294 - 99079 3 - 3 Kn KA69 
6793.365 14716.220 2 98855 - 105648 0 _. 1 Krr KA69 
6886.195 14517.839 100 99079 - 105965 3 - 2 Krz KA69 
6929.653 14426.793 2000 I 92964 - 99894 I - 1 Krr KA69 
6941.476 14402.222 180 99079 - 106020 3 - 3 Kr I KA69 
6971.315 14340.576 30 97945 - 104916 2 - 3 Kn KA69 
7062.080 14156.264 50 97945 - 105007 2 - 2 KrI KA69 
7088.100 14104.297 140 97919 - 105007 1 - 2 Krr KA69 
7097.016 14086.577 80 B 98867 - 105964 2 - 1 Kr I? KA69 
7098.133 14084.362 80 B 98867 - 105965 2 - 2 KrI? 

I 
KA69 

7117.692 14045.657 550 85846 - 92964 1 - 1 Kr I KA69 
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Kr-Continued 

Intensity 
Spectru~ CT A I aCT and Energy levels J Reference 

(em-I) (A) . (em-I) character (em-I) 

7153.413 13975.520 150 B 98867 - 106020 2 - 3 Kr I? KA69 
7154.177 13974.027 ISO B 98867 - 106021 2 - 2 Kr I? KA69 
7244.354 13800.080 3 97919 - 105163 1 - 2 Kr I KA69 
7263.311 13764.062 6 97945 - 105208 2 - 3 Krl KA69 
7276.639 13738.851 600 I 85846 - 93123 1 - 2 KrI KA69 
7291.401 13711.036 200 97595 - 104887 1 - 1 Krl KA69 
7319.504 13658.393 800 92307 - 99626 2 - 2 KrI KA69 
7332.481 13634.220 2400 I 92294 - 99626 3 - 2 Krr KA69 
7338.835 13622.415 1000 I 92307 - 99646 2 - I Krr KA69 
7514.291 13304.337 5 99626 - 107141 2 - 3 Krl KA69 
7567.585 13210.641 10 97595 - 105163 1 - 2 Kr I KA69 
7586.669 13177.412 1100 I 92307 - 99894 2 - 1 Krr KA69 
i69S.91i 12985.2SS 25 QllnR - 9RRfi7 1 - 2 Kr' KA69 
7703.269 '12977.952 2 97945 - 105648. 2 I Krl KA69 
7729.289 12934.263 1 97919 105648 1 - 1 Krl KA69 
7772.779 12861.892 100 85191 - 92964 0 - 1 KrI KA69 
7794.574 12825.929 5B 98226 - 106020 3 - 3 Krl? ·KA69 
7795.338 12824.671 5B 98226 - 106021 3 - 2 Krl? KA69 
8167.321 12240.568 2 99079 107246 3 2 Krl KA69 
8174.787 12229.389 4 97595 - 105770 1 - 1 KrI KA69 
8223.556 12156.863 2 97797 - 106020 4 - 3 Kr r KA69 
8246.161 12123.537 40 85846 - 94092 1 - 0 Krl KAbY 
8277.783 12077.224 160 97687 ~ 105965 2 - 2 Krr KA69 
8333.063 11997.105 600 97687 - 106020 2 - 3 Kr 1 KA69 
8333.827 11996.005 25 97687 - 106021 2 - 2 Krr KA69 
8458.368 11819.377 1500 I 91168 - 99626 1 - 2 Krl KA69 
8477.699 11792.425 150 91168 - 99646 1 - 1 Krr KA69 
8577.082 11655.786 1 99894 - 108471 1 - 2 KrI KA69 
8609.826 11611.458 1 99894 - 108503 1 - 2 KrI KA69 
8725.533 11457.481 500 91168 - 99894 1 - 1 Krr KA69 
8821.081 11333.375 1 98855 - 107676 0 - I Krl KA69 
8824.916 11328.451 4 99646 - 108471 1 - 2 Kr 1 KA69 
8834.539 11316.111 1 99646 - 108480 1 - 1 Krr KA69 
8844.247 11303.690 1 99626 - 108471 2 - 2 Kr 1 KA69 
8876.357 11262.799 2B 99626 - 108503 2 - 3 Kr I? KA69 
8876.991 11261.994 2B 99626 - 108503 2 - 2 Kr I? KA69 
8879.252 11259.126 150 97085 - 105964 1 - 1 Krl KA69 
8880.369 11257.711 200 97085 - 105965 1 - 2 Krl KA69 
8914.532 11214.568 5B 98226 - 107140 3 - 2 Krl? KA69 
8914.902 11214.101 5B 98226 - 107141 3 - 3 Krr? KA69 
8936.413 11187.108 100 97085 - 106021 1 - 2 Krl KA69 
9192.942 10874.931 80 96771 - 105964 0 - 1 Krl KA69 
9255.649 10801.254 I 99894 109149 I 1 KrI KA69 
9317.592 ]0729.447 2 97687 - 107005 2 ] KrI KA69 
9343.884 10699.256 20 97797 - 107141 4 - 3 Krl KA69 
9391. 761 10644.714 1 99079 - 108471 3 - 2 KrJ KA69 
9407.712 10626.665 8 99079 - 10848i :3 - 4 Kr J KA69 
9423.871 10608.444 20B 99079 - 108503 3 - 3 Kr 1 KA69 
9424.504 10607.731 20 B 99079 108503 3 2 KrJ KA69 
9453.021 10575.731 IB 97687 107140 2 2 Kr I? KA69 
9453.392 10575.316 1 B 97687 - lOi111 :2 - 3 Kr I? KA69 
9476.422 10549.61.5 I 99626 - 109103 2 - 3 KrI KA69 
9533.554 10486.394 2B 97687 - 107221 2 - 1 Kr I? KA69 
9534.076 10485.820 2B 99626 - 109161 2 - 2 Krl? KA69 
9558.908- 10458.580 6 97687 - 107246 2 - 2 Kr I KA69 
9635.808 10375.113 lOB 98867 - 108503 2 - 3 Kr I? KA69 
9636.442 10374.431 lOB 98867 - 108503 2 - 2 Krl? KA69 
9684.452 10323.000 2 97919 - 107603 ] - 0 Kr I KA69 
9708.933 10296.97] 80 94092 - 103801 0 - I KrI KA69 
9730.985 10273.636 2 97945 - 107676 2 - ] Kr 1 KA69 
9851. 715 10147.735 10 97945 - 107796 2 - 2 KrI KA69 
9877.735 10121.004 30 97919 - 107796 I - 2 Krr KA69 
9920.178 10077.702 10 97085 - 107005 1 - 1. Krl KA69 
9931. 744 10065.965 10 97945 - 107876 2 - 3 KrI KA69 
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Kr Reference 

KA69 Kaufman, V., and Humphreys, C. J., J. Opt. Soc. Amer. 59, 
1614-1628 (1969). 

Listed wavenumbers have been calculated from established 
energy levels and the individual intensities are from Sittner 
and Peck (1949) (10000-10375 A), Meggers (1935) 
(10458-11333, 11611, 11655 A), Humphreys and Kostkow
ski (1952) (11457, 11792-33409 A), and Humphreys, Paul, 
Cowan, and Andrew (1967) (39486-40685 A). 

Additional References 

Meggers, W. F., and Humphreys, C. J., J. Res. Nat. Bur. Stds. 
10, 427 (1933). 

J. Phys. Chem. Ref. Data, Vol. 7, No.1, 1978 

Meggers, W. F., J. Res. Nat. Bur. Stds. 14, 487 (1935). 
Sittner, W. R., and Peck, E. R., J. Opt. Soc. Amer. 39, 474 

(1949). 
Humphreys, C. J., and Kostkowski, H. 1., J. Res. Nat. Bur. 

Stds. 49, 73 (1952). 
Paul, E., Jr., and Humphreys, C. }., J. Opt. Soc. Amer. 49, 

1186 (1959). 
Humphreys, C. J., Paul, E., Jr., Cowan, R. D., and Andrew, 

K. L., J. Opt. Soc. Amer. 57, 855 (1967). 
Hernang, B., Ark. Fys. 33, 471 (1967). 
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Lanthanum 

La, Z = 57 

La 1 Normal state of valence electrons 5d6s2 2D3/2 J.P. = 44981 cm-1 

La 11 Normal state of valence electrons 5d23Fz J.P. = 89204 cm-1 

La 111 Normal state of valence electrons 5d 2D3/2 I.P. = 154675 cm-1 

La 

Intensity 
CT ). I1v and Energy levels J Spectrum Reference 

(em-, (A) (em-, character (cm-, 

5591.911 17878.09 0.01 1603 - 7195 2lf2 - 2% La III J071 
7092.182 14096.18 0.01 1603 8695 2% 3% La III J071 
7195.141 13894.47 0.01 0- 7195 1lf2 - 2lf2 La III J071 
9140.02 10937.898 0.02 12 115602 - 124742 lh- 1% La III OD67 
9640.25 10370.335 0.02 20 82814 92454 2lh 2% La III OD67 
9720.43 10284.790 0.02 140 82814 92534 2% 3lf2 La III OD67 

La References 

OD67 Odabasi, H., J. Opt. Soc. Amer. 57, 1459-1463 (1967). J07l Johansson, S., and Litzen, U., J. Opt. Soc. Amer. 61, 1427-28 
Source: Sliding spark (La III) 
Instrument: Wadsworth spectrograph 
Detector: Photographic 

(1971). 
Source: Pulsed hollow cathode (La III) 
Instrument: 1.5 m Czerny-Turner spectrometer 
Detector: PbS cooled with liquid nitrogen 

Additional References 

Fisher, R. H., Knoff, W. C., and Kinney, F. E., Astrophys. J. 
130,683 (1959). 

J. Phys. Chem. Ref. Dala, Vol. 7, No.1, 1978 
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Ph I Normal state of valence electrons 6s26p2 3p 0 

MICHAEL OUTRED 

Lead 

Pb, Z = 82 

Ph II Normal state of valence electrons 6s26p 2po1/2 

Ph 

Intensity 
cr A ACT and Energy levels 

(em-I) (A) (em-I) character (em-I) 

2560.82 39039.4 B 52856 - 55417 
2566.13 38958.6 52851 - 55417 
2566.68 38950.1 52849 - 55416 
2574.55 38831.1 52841 - 55416 
6513.06 15349.6 46328 - 52841 
6520.93 15331.0 46i2l) - 5284Y 

6522.38 15327.6 46328 52851 
6527.85 15314.8 46328 52856 
6781.01 14743.0 46060 - 52841 
6781.45 14742.1 46068 52849 

6790.32 14722.8 46060 52851 
7398.48 13512.6 45443 - 52841 
7406.35 113498.2 45443 52849 
7107.95 13195.3 45443 52851 

7958.738 12561.370 0.01 1 34959 - 42918 
8098.735 12344.229 0.01 1 44400 - 52499 
8601.462 11622.749 0.01 I 46328 - 54930 
8701.779 11488.757 0.01 2 44809 - 53511 
8793.357 11369.108 0.01 1 46068 - 54861 
8800.384 11360.030 0.01 2 44674 - 53475 
8821.308 11333.084 0.01 3 48188 - 57009 
8836.160 11314.035 0.01 2 44674 - 53511 
8867.251 11274.365 0.01 1 46060 - 54928 
8869.269 11271.800 0.01 I 46060 - 54930 
8968.111 11147.567 0.01 1 49439 - 58407 
9023.527 11079.107 0.01 3 46328 - 55352 
9031.403 11069.446 0.01 1 46328 - 55360 
9035.458 11064.478 0.01 2 46328 - 55364 
9039.754 11059.219 0.01 6 46328 - 55368 
9072.045 11019.855 0.01 4 48188 - 57260 
9106.126 10978.611 0.01 I 
9110.278 10973.608 0.01 2 44400 - 53511 
9113.665 10969.530 0.0] 40 35287 - 44400 
9179.02 10891.43 0.0] 1 
9183.015 10886.688 0.01 15 429]8 - 52101 

9210.442 10854.269 0.01 I 45443 54653 
9241.076 10818.287 0.0] 1 48188 57429 
9291.357 10759.743 0.01 7 46060 55352 
929Lfi4:; 107:;9.410 0.01 5 46068 - 55360 
9299.244 10750.617 0.01 1 46060 55360 
9303.286 10745.946 0.01 2 46060 - 55364 
9309.175 10739.148 0.0] 1 48188 - 57497 
9333.243 10711.455 0.0] 1 48188 57521 
9387.762 10649.249 0.0] 50 35287 - 44674 
9392.659 10643.697 0.01 1 42918 - 52311 
9409.958 10624.129 0.01 2 48188 - 57598 
9447.736 10581.647 0.01 1 
9486.937 10537.922 0.01 1 45443 - 54930 
9522.139 10498.965 0.01 100 35287 - 44809 
9535.21 10484.57 0.02 1 49439 - 58974 
9581.13 10434.32 0.14 5 42918 - 52499 
9707.000 10299.022 0.01 2 
9715.078 10290.458 0.01 200 34959 - 44674 
9727.453 10277.367 0.01 2 48188 - 57916 
9909.002 10089.068 0.01 1 45443 - 55352 
9916.888 ]0081.045 0.01 I 45443 - 55360 
9920.948 10076.920 0.0'1 2 45443 - 55364 

J. Phys. Chern. Ref. Data, Vol. 7, No.1, 1978 

J.P. = 59819 cm- 1 

J.P. = 121243 cm- 1 

J Spectrum Reference 

- 4 Pb I AN68 
4 - 3 Pb I AN68 

3 - 2 Ph I AN68 
3 - 3 Pb I AN68 
3 - 3 Pb I AN68 
J - 2 Ph I AN()8 

3 3 Pb I AN6S 
3 4 Pb I AN68 
2 - 3 Pb I AN68 
1 - 2 PL I AN60 

2 - 3 Pbl AN68 
2 - 3 Pb I AN68 
2 - 2 Pb I AN68 
2 3 Pb I AN6S 

0 - 1 PbI AN6S 
0 - I Pb I AN68 
3 - 2 Ph I AN68 
2 - I Ph I AN68 
I - 0 Ph I AN68 
1 - 0 Pb I AN68 
2 - 1 Pb I AN68 
1 - 1 PhI AN68 
2 - I Ph I AN68 
2 - 2 PbI AN68 
1 - 1 Pb I AN6S 
3 - 3 Ph I AN68 
3 - 2 Ph I AN68 
3 - 3 PbI AN68 
3 - 4 Pbl AN68 
2 - 2 Pb [ AN68 

Pb AN68 
0 - I Pb [ AN68 
I - 0 Pb [ AN68 

Ph AN68 
I - 2 Ph I AN68 

2 - 1 Pb I AN68 
2 1 Ph I AN68 
2 3 PhI AN68 
1 - 2 Pb I AN68 
2 - 2 Phi AN68 
2 - 3 PhI AN68 
2 2 Ph I AN68 
2 3 Ph I AN68 
I - 1 Ph I AN68 
1 - 2 PbI AN68 
2 - 2 Ph I AN68 

Pb AN68 
2 - 2 PbI AN68 
I - 2 PhI AN68 
1 - 2 PbI AN68 
1 - 1 Ph I I AN68 

J 

Pb AN68 
0 - 1 Ph I AN68 
2 - I PbI AN68 
2 - 3 Pb I AN68 
2 - 2 Ph I AN68 
2 - 3 Pb I AN68 
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Pb Reference 

AN68 Wood, D. R., and Andrew, K. 1., J. Opt. Soc. Amer. 58, 818-
829 (1968). 

Source: 
Instrument: 

Electrodeless discharge tube (2.45 GHz) 
a) 1 In Littrow spectrometer for wave

lengths above 12000 )\ 

b) 9.2 m Paschen-Runge spectrograph for 
wavelengths below 12000 A 

Detector: a) PbS cooled with liquid nitrogen 
b) Photographic 

UncertainlY in (1': Not !!;ivt:n [In Wi:1vCllulJILclb 1t::;:; LIH11l 

7950 cm-1 

J. Phys. Chem. Ref. Data, Vol. 7, No. I, 1978 
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Lithium 

Li, Z = 3 

Li I Normal state of valence electrons 18228 2S1/ 2 I.P. = 43487 cm-1 

Li II Normal state of valence electrons 182 ISO LP. = 610079 cm-1 

Li 

Intensity : 
a- il. Au and Energy levels J Spectrum Reference 

(cm-l) (A.)_ (cm-~ character (cm-l) 
--

2469.630 40480.860 0.01 36628 - 39097 Lil LZ70 

3719.525 26877.82 0.02 8 27206 - 30925 Li I J059 

4086.415 24464.66 0.02 6 30925 - 35012 Lil J059 
5186.710 19274.78 0.02 4 3]283 - 36469 Li I J059 
5345.:l51 IIflU:::S.UY U.U~ 

, 31283 - 3602C5 Lil J059 

5697.733 17546.05 0.02 7 30925 - 36623 Lil 1059 

7373.838 13557.75 0.02 4 30925 38299 Lil 1059 

7814.450 12793.3] 0.02 5 31283 - 39097 Lil 1059 
8169.255 12237.67 0.02 4- )0925 - .'39094 LiI J059 

9061.99 11032.09 0.02 1 L 30925 39987 Lil J059 

9108.24 10976.06 0.02 OL 31283 - 4039J Lil J059 

9155.78 10919.07 0.02 3 LD 31283 - 40438 Lil J059 
9511.60 10510.60 DO? .~ Ln W07'i 4.04.::n 1.1 I JO~9 

9964.57 10032.8] 0.02 2 LD 31283 - 41247 Lil J059 

Li References 

J059 Johansson, 1., Ark. Fys. 15, 169-179 (1959). LZ70 Litzen, U., Physica Scripta 1, 253-255 (1970). 
Source: Hollow cathode Source: Hollow cathode 
Instrument: a) I m Pfund spectrometer Instrument: 1 m Pfund and 1.5 m Czerny-Turner spectrometer 

b) 21' Wadsworth spectrograph Detector: PbS cooled with liquid nitrogen 
Detector: a) PbS 

b) Photographic 

J. Phys. Chem. Ref. Data, Vol. 7, No.1, 1975 
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lutetium 

Lu, Z = 71 

Lu I Normal state of valence electrons 5d6s2 2D3/2 I.P. = 43762 cm- 1 

Lu II Normal state of valence electrons 6s2 ISO J.P. = 112110 cm- 1 

Lu 

Intensity 
0' A 11fT and Energy levels J Spectrum Reference 

(em-I) (A.) (cm-l) character (em-I) 

4136.3 24169.6 0.50 100 0- 4136 1'12 - lh Lu I B056 

5482.6 18234.5 0.50 100 1993 - 7476 2V2 - Ilh Lu I B056 

7476.2 13372.1 0.70 10 0- 7476 lV. - 1'12 Lu I B056 
9317.3 10729.8 10 24125 - 33443 V2 - V2 Lu I KI54 
9523.4 10497.6 6 24308 33831 1V2 - 1'12 Lu I KI54 
9722.82 10282.26 10 24108 - 33831 V2 - 1'12 Lu I KI54 

9984.82 10012.46 5B 20762 - 30746 V2 - Lu I? KI54 
10012.46 

I 
5B 20762 - 30747 V2 - Lu I? KI54 9984.82 I I 

lu References 

KI54 Klinkenberg, P. F. A., Physica XXI, 53-62 (1954). B056 Bovey, L. F. H., Steers, E. B. M., and Wise, H. S., Proc. Phys. 
Used the wavelength list of Meggers and Scribner (1937). Soc. LXIXA, 783 (1956). 

Source: King furnace 
Instrument: 1 m Fastie-Ebert spectrometer 
Detector: PbS (Infra-red resonance lines of Lu observed) 

Additional References 

Meggers, W. F., and Scribner, B. F., J. Res. Nat. Bur. Stds. 19, 
31 (19:37). 

J. Phys;. Chern. Ref. Data, Vol. 7, Nc. 'I, 1978 
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Magnesium 

Mg, Z = 12 

Mg I Normal state of valence electrons 2p63s2 ISO J.P. = 61671 cm-1 

Ng II Normal state of valence electrons 2p63s 2S1/ 2 J.P. = 121268 cm-1 

U' A 4fT 
(em-, (A> (em-, 

3787.87 26392.9 0.01 
4664.62 21432.11 0.01 
4678.42 21368.91 0.01 
5368.33 18622.68 0.01 
5382.17 18574.80 0.01 
5642.53 17717.72 0.01 
5843.396 17108.66 0.01 
6341.094 15765.84 0.01 
6347.880 15748.99 0.01 

6351.217 15740.71 0.01 
6643.716 15047.70 0.01 
6647.012 15040.24 0.01 
6653.75S 15021.99 0.01 

6719.668 14877.62 0.02 
8273.373 12083.66 0.02 
8452.069 11828.18 0.02 
8603.39 II620.14 0.02 
8617.92 11600.56 0.02 
8881.44 11256.35 0.02 
8881.78 11255.93 0.02 
9060.693 1I033.661 0.02 
9061.973 11032.1ru 0.02 
9117.056 10965.450 0.02 
9123.834 10957.304 0.02 
9127.152 10953.320 0.02 
9128.43 10951. 78 0.02 
9158.97 10915.27 0.02 
9159.84 10914.23 0.02 
9247.233 10811.085 0.02 
9619.94 10392.23 0.02 
9620.37 10391. 76 0.02 
9905.97 10092.16 0.02 

RI55 Risberg, P., Ark. Fys. 9,483-494 (1955), 
Source: Hol!ow cathode 
Instrument: 21' Wadsworth spectrograph 
Detector: Photographic 

J. Phys. Chem. Ref. Data, Vol. 7, No. I, 1978 

Mg 

Intensity 
and Energy levels J Spectrum Reference 

character (em-, 

5 49346 - 53134 I - 2 MgI RI65 
5 92790 - 97455 112 - 112 Mgn RI65 
7 92790 - 97468 112 - 1112 MgII RI65 

25 B 103705 - 109074 MgII RI65 
20 B 103689 - 109072 MgII lU65 
15 B 103419 - 109062 MgII RI65 
30 43503 49346 0 1 MgI RI65 
10 47851 - 54192 2 3 Mgl RI65 

8 47844 54192 ] - 2 Mgl RI65 
6 47841 - 54192 0 1 MgI RI65 

25 41197 - 47841 1 - 0 MgI RI65 
30 41197 47844 1 - 1 MgI RI65 
35 11197 47851 1 2 MSI RI65 
28 B 47957 - 54676 MgI RI65 
30 46403 - 54676 2 - 3 Mg I RI65 
30 35051 - 43503 1 - 0 Mg I RI65 

3 LB 103705 - 112309 Mgn RI55 
3 LB 103689 - II 2307 MgII RI55 
4L 103420 - 112301 1112 - 2V2 MgII RI55 
5L 103419 - 112301 2112 - 3% MgII RI55 

14 47957 - 57017 2 - 1 Mg I RI65 
15 47957 - 57019 3 - 2 Mgl RI65 
28 47851 - 56968 2 - 3 MgI RI65 
27 47844 - 56968 1 - 2 MgI RI65 
25 47841 - 56968 0 - 1 MgI RI65 
10 L 71491 - 80619 1112 - V2 Mgn RI55 
7L 71491 - 80650 }l/2 - lV2 MgII RI55 

IlL 71490 - 80650 2112 - IVz Mgll RI55 
35 B 47957 - 57204 MgI RI65 
6L 93799 - 103419 3% - 2112 Mgn Rl55 
5L 93799 - 103420 2112 - lV2 Mgn RI55 

14 LB 93799 - 103705 MgIl RI55 

Mg References 

RI65 Risberg. r._, Ark- Fyo; 28, 381-395 (1965). 

Source: Hollow cathode 
Instrument: a) 1 m Pfun1 spectrometer for wavelengths above 

12000 A 
b) 21' Wadsworth cspectrograph for wavelength!; 

below 12000 A 
Detector: a) PbS 

b) Photographic 

Additional References 

Fisher, R. A., and Eshbach, F. E., 1. Opt. Soc. Amer. 43, 1030 
(1953). 
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Mercury 

Hg, Z = 80 

Hg I Normal state of valence electrons 5d106s2 ISO LP. = 84184 cm- l 

Hg II Normal state of valence electrons 5d106s 251/ 2 I.P. = 151280 cm- l 

Hg 

Intensity 
u A au and Energy levels J Spectrum Reference 

(em-, (A) (em-, character (em-, 

2446.879 40857.246 50 68886 - 71333 2 - 2 HgI HU65 
2458.674 40661.242 400 74404 - 76863 0 - 1 HgI HU65 
2485.945 40215.185 200 73961 - 76447 1 - 0 HgI HU65 
24%.85 40039.50 700 D 77287 - 79763 4 - IIgl IIU6G 

2505.769 39897.029 900 73961 - 76467 1 - 1 HgI HU65 
2509.913 39831.157 300 68886 - 71396 2 - 2 Hgi HU65 
2542.24 39324.70 1000 B 77241 79783 3 Hgi HU65 
2544.48 39290.11 1500 B 77239 - 79783 3 - Hgi HU65 
2545.011 39281.849 5000 68886 71431 2 3 Hgi HU65 
2546.77 39254.67 600 B 77237 - 79783 2 - HgI HU65 
2618.8 38175.0 800 77129 - 79748 3 - 4 Hgl HU65 
2635.8 37928.8 200 77107 - 79743 2 - 2 HgI HU65 
2637.1 37910.1 80 B 77107 - 79745 2 - 3 HgI? HU65 
2637.4 37905.8 80 B 77107 - 79745 2 - 3 Hgl HU65 
2659.1 375%.5 300 77084 - 79743 1 - 2 HgI HU65 
2666.175 37496.65 100 71295 - 73961 1 - 1 HgI HU65 
2679.6 37308.8 160 77064 - 79743 2 - 2 HgI HU65 
2680.9 37290.7 200 B 77064 - 79745 2 - 3 HgI? HU65 
2681.2 37286.6 200 B 77064 - 79745 2 - 3 HgI? HU65 
2753.84 36303.07 7000 71207 - 73961 2 - 1 HgI HU65 
2797.522 35736.18 150 76863 - 79660 I - 2 HgJ HU65 
2838.7 35217.5 200 B 76945 - 79783 4 - Hg I HU65 
2862.27 34927.78 5000 73961 - 76823 1 - 2 Hgi HU65 
2866.77 34872.98 30 76823 - 79690 2 - 2 Hgi - HU65 
2879.05 34724.16 250 76823 - 79702 2 - 3 Hgi HU65 
3109.485 32150.87 6000 71295 - 74404 1 -0 Hgi HU65' 
5074.71 19700.17 20 68886 - 73961 2 - 1 HgI HU53 
5514.10 18130.38 25 71431 - 76945 3 - 4 Hgi HU53 
5733.64 17436.18 15 63928 - 69661 0 - 1 HgI HU53 
5768.% 17329.41 35 71295 - 77064 1 - 2 HgI HU53 
5807.91 17213.20 7 71431 - 77239 3 - 3 Hgi HU53 
5810.29 17206.15 5 71431 - 77241 3 - 3 Hgi HU53 
5812.81 17198.67 12 71295 - 77107 1 - 2 HgI HU53 
5840.64 17116.75 10 71396 - 77237 2 2 HgI HU53 
5842.96 17109.93 200 71396 - 77239 2 - 3 HgI HU53 
5855.68 17072.79 250 71431 - 77287 3 - 4 Hgi HU53 
5900.88 16942.00 150 71336 77237 1 2 Hg'! HU53 
5903.92 16933.27 4 71333 _. 77237 2 2 HgI HU53 
5908.50 16920.16 200 71333 77241 2 3 Hgi HU53 
5922.03 16881.48 50 71207 - 77129 2 - 3 HgI HU53 
6535.882 15295.973 I 62350 - 68886 1 - 2 HgI PE62 
7166.22 13950.55 300 62350 - 69.516 1 - 0 Hgr HU53 
7311.42 13673.51 600 62350 - 69661 1 - 1 HgI HUS3 
7367.07 13570.21 550 63928 - 71295 0 - 1 Hgr HUS3 
7402.32 13505.58 40 69661 - 77064 1 - 2 Hgr HUS3 
7422.77 13468.38 30 69661 - 77084 1 - 1 Hgr HUS3 
7445.89 13426.57 70 69661 - 77107 1 - 2 Hg I HU53. 
7567.98 13209.95 60 69516 - 77084 0 - 1 HgI HUS3 
8857.006 11287.407 I 62350 - 71207 1 - 2 Hgr PE62 
9859.431 10139.793 I 54068 - 63928 1 - 0 Hgr PE62 

J. Phys. Chem. Ref. Data, Vol. 7, No.1, 1978 



182 MICHAEL OUTRED 

Hg References 

HU53 Humphreys, C. 1., J. Opt. Soc. Amer. 43, 1027-1029 (1953). HU65 Humphreys, C. J., and Paul, E., Jr., NAVWEPS report 8833, 

Source: H-lllamp 
Instrument: 1 m Littrow spectrometer 

27 (1965). 
Source: Electrodeless discharge tube (2.45 GHz) 

Detector: PbS Instrument: 1 m Littrow spectrometer 

Uncertainty in >-.: Stated as being 0.1 A Detector: PbS cooled with liquid nitrogen 
Uncertainty in u: Not given 

PE62 Peck, E. R., Khanna, B. N.; and Anderholm, N. C., J. Opt. 
Soc. Amer. 52, 536-538 (1962). 

Interferometric measurements. 

J_ Phys. Chem. Ref. Data, Vol. 7, No.1, 1978 
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Neodymium 

Nd, Z = 60 

Nd I Normal state of valence electrons 4p6s2 614 I.P. = 44271 cm-1 

Nd II Normal state of valence electrons 4f4(5I4)6s(4, 1/2)7/2 I.P. = 86542 cm-1 

Nd 

Intensity 
(T ). ~(T and Energy levels J Spectrum Reference 

(cm-, (A) (cm-, character (cm-I) 

2671.505 37421.891 12 11001 - 13672 3 - 4 Ndl M070 

2777.979 35987.589 10 Nd M070 
2862.950 34919.495 12 12917 - 15780 6 - 6 Ndl M070 
2885.477 34646.877 20 8475 - 11360 5 - 4 Ndl M070 
2894.136 34543.217 20 9115- 12009 6 - 5 Ndl M070 
2897.357 34504.815 14 9939 12837· 7 6 Ndl M070 
2901.815 34451.806 10 10897 - 13799 8 - 7 Ndl M070 
2930.900 34109.921 10 Nd M070 
2939.927 34005.187 10 Nd M070 
2971.479 33644.110 11 Nd M070 
2975.775 33595.540 12 Nd M070 
3042.139 32861.786 25 12178 - 15220 5 6 Ndl M070 
3046.53:' 3281::;.236 25 13798 - ]6845 7 - 7 Nd. M070 

3080.575 32452.631 15 Nd M070 
3094.565 32305.919 10 Nd M070 
3126.068 31980.355 20 16092 - 19218 10 - 9 Ndl? M070· 
3126.068 31980.355 20 12736 - 15863 3 - 4 Ndl? M070 
3150.959 31727.726 IS Nd M070 
3193.200 31308.018 50 14780 - 17973 8 - 8 Ndl M070 
3197.505 31265.866 14 Nd M070 
3210.912 31135.317 25 12917 - 16128 6 - 6 Ndl M070 
3215.376 31092.091 10 Nd M070 
3219.812 31049.255 30 Nd M070 
3234.848 30904.934 10 Nd M070 
3250.317 30757.850 20 Nd M070 
3275.869 30517.937 12 Nd M070 
3281.006 30470.156 10 Nd M070 
3285.347 30429.895 22 14687 - 17973 9 - 8 Ndl M070 
3305.531 30244.086 12 Nd M070 
3307.291 30227.991 24 Nd M070 
3307.690 30224.345 20 Nd M070 
3315.813 30150.302 60 Nd M070 
3335.119 29975.771 20 Nd M070 
3340.376 29926.596 10 Nd M070 
3344.310 ) 29893.390 30 Nd M070 
3353.083 129815.177 10 Nd M070 
3361.039 29744.601 15 Nd M070 
3365.]29 29708.449 10 Nd M070 
3365.446 29705.650 30 12917 - 16282 6 - 7 Nd I M070 
3373.214 29637.243 25 Nd M070 
3383.665 29545.703 100 15834 19218 9 9 Nd I M070 
3390.809 29483.454 25 Nd M070 
3392.340 29470.148 25 Nd M070 
3403.917 29369.918 10 Nd M070 
3406.401 29348.501 15 Nd M070 
3437.541 29082.638 100 11001 - 14438 3 - 3 Ndl M070 
3438.615 29073.555 10 13798 - 17237 7 - 6 NdI M070 
3447.376 28999.668 40 12178 - 15625 5 - 5 NdI M070 
3453.888 28944.992 30 Nd M070 
3457.135 28917.807 30 12065 - 15522 5 - 5 NdI M070 
3463.292 28866.397 50 13195 - 16658 6 - 6 NdI M070 
3473.825 28778.871 25 Nd M070 
3476.000 28760.864 25 Nd M070 
3490.819 28638.770 IS 13798 - 17289 7 - 7 Ndl M070 
3494.695 28607.006 50 Nd M070 
3495.359 28601.572 15 Nd . M070 

J. Phys. Chem. Ref. Data, Vol. 7, No.1, 1978 
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Nd-Continued 

i Intensity 
cr A au and Energy levels J Spectrum Reference 

(em-I) (A.) (em-,) character (em-I) 

3509.896 28483.112 35 14327 - 17837 7 - 7 NdI M070 
3511.927 28466.640 35 13333 - 16845 8 - 7 Nd I M070 
3539.661 28243.597 12 Nd M070 
3540.112 28239.999 15 12178 - 15718 5 - 4 NdI M070 
3540.563 28236.402 50 Nd M070 
3559.931 Za082.780 15 15533 - 1909.5 8 - a Nd 1 M070 

3561.870 28067.493 20 13195 - 16757 6 - 5 NdI M070 
3605.865 27725.042 15 10376 - 13982 5 - 4 NdI M070 
3641.464 27454.002 20 13798 - 17440 7 - 8 Nd I M070 
3723.604 26848.386 10 12056 - 15780 7 - 6 Nd I M070 
3741.058 26723.124 10 12917 - 16658 6 - 6 NdI M070 
3858.190 25911.828 50 9814 - 13672 4 - 4 NdI M070 
3862.050 25885.930 20 11918 - 15780 7 - 6 NdI M070 
3886.760 25721.361 12 Nd M070 
3902.960 25614.599 20 10774 - 14677 6 - 5 Nd I M070 
3918.835 25510.836 14 9814 - 13733 4 - 3 NdI? M070 
3918.835 25510.836 14 8475 - 12394 5 - 5 NdI? M070 
3929.805 25439.623 12 14780 - 18709 8 - 9 NdI M070 
3935.190 25404.811 100 10376 - 14311 5 - 5 Nd I M070 
3943.015 25354.394 40 12902 - 16845 8 - 7 NdI M070 
3960.550 25242.140 10 Nd M070 
3982.700 25101.754 15 Nd M070 
.:sYYis.;::s~~ 2~U.:s4.5W 20 12065 - 160.,y 5 - 4 Nd I M070 
3998.620 25001.814 30 11486 - 15484 4 - 3 Nd I M070 
4019.700 24870.700 50 13953 - 17973 9 - 8 NdI M070 
4022.175 24855.397 100 10774 - 14797 6 - 5 Ndl M070 
4038.620 24754.187 30 13798 - 17837 7 - 7 NdI M070 
4079.130 24508.352 15 12178 - 16257 5 - 5 NdI M070 
4082.875 24485.872 13 Nd M070 
4099.990 24383.658 14 15834 - 19934 9 -10 Nd I M070 
411Ui2:i 24~14.657 70 11109 - 15220 6 - 6 NdI M070 
4113.880 24301.330 11 11486 - 15599 4 - 4 Nd I M070 
4136.555 24168.119 16 22705 - 26842 7 - 6 NdI M070 
4139.890 24148.650 10 11486 - 15625 4 - 5 NdI M070 
4]44.040 24124.467 20 12065 - 16209 5 - 4 NdI M070 
4144.94 24119.221 0.07 4L 15073 - 19218 10 - 9 NdI BL70 
4168.070 23985.382 12 9814 - 13982 4 - 4 NdI M070 
4201.14 23796.570 0.15 3L Nd BL70 
4206.84 23764.327 0.15 3L Nd BL70 
4210.01 23746.433 0.08 4L 11918 - 16128 7 - 6 Nd I BL70 
4226.03 23656.415 0.10 4L 12056 - 16282 7 - 7 NdI BL70 
4234.28 23610.324 0.]5 3 L 11001 - 15235 3 - 4 Nd I BL70 
4234.93 ' 23606.700 0~15 3L Nd BL70 
4313.84 23174.879 0.15 3L 14780 - 19093 8 - 8 NdI BL70 
4341.36 23027.973 0.15 3L Nd BL70 
4364.49 22905.934 0.07 5L 11918 - 16282 7 - 7 Ndl BL70 
4380.98 22819.716 0.15 3L 11001 - 15382 3 - 2 Nd I BL70 
4387.21 22787.311 0.07 4L 12902 - 17289 8 - 7 Nd I BL70 
4405.95 22690.389 0.07 5L 14687 - 19093 9 - 8 NdI BL70 
4413.76 22650.239 0.07 5L 11109 - 15522 .6 - 5 NdI BL70 
4425.12 22592.092 0.07 5L 10376 - 14801 5 - 4 NdI BL70 
4431.40 22560.075 0.07 5L 16092 - 20523 10 - 9 Nd, RL70 
4479.79 22316.385 0.10 3L 12178 - 16658 5 - 6 Nd I BL70 
4497.33 22229.349 0.10 3L 9814 - 14311 4 - 5 NdI BL70 
4503.92 22196.823 0.07 5L 13333 - 17837 8 - 7 Nd I BL70 
4516.79 22133.576 0.07 5L 11109 - 15625 6 - 5 NdI BL70 
4537.89 22030.661 0.07 5L 12902 - 17440 8 - 8 NdI BL70 
4539.68 22021.974 0.07 4L Nd BL70 
4595.43 21754.812 0.10 3L 13195 - 17790 6 - 5 NdI BL70 
4601.61 21725.595 0.07 5L 12065 - 16658 7 - 6 Nd I BL70 
4624.14 21619.742 0.07 5L 9814 - 14438 4 - 3 NdI BL70 
4630.97 21587.857 0.10 3L Nd RL70 
4688.96 21320.872 0.10 3L 15834 - 20523 9 - 9 NdI BL70 
4705.03 21248.050 0.05 5L 

I 
Nd BL70 

4707.98 21234.737 I 0.07 4L 
I 

7524 - 12232 31h - 3V2 Nd II BL70 
4731.91 21127.349 I 0.10 3L Nd BL70 
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Nd-Continued 

Intensity 
CT A ACT and Ene~ levels J Spectrum Reference 

(em-I) (A) (em-I) character (em-I) 

4732.90 21122.929 0.10 3L Nd BL70 
4740.06 21091.023 0.07 5L 12056 - 16796 7 - 6 Ndl? BL70 
4740.06 21091.023 0.07 5L 11918 - 16658 7 - 6 Ndl? BL70 
4747.98 21055.841 0.05 6L 10774 - 15522 6 - 5 Ndl BL70 
4756.28 21019.097 0.05 6L 13953 - 18709 9 - 9 Ndl BL70 
4759.]6 21006.378 0.05 5L Nd BL70 
4779.04 20918;994 0.10 3L 12065 - 16844 5 - 5 Nd I BL70 
4810.18 20783.570 0.10 3L Nd BL70 
4843.95 20638.675 0.05 5L 10376 - 15220 5 - 6 Nd I BL70 
4849.66 20614.375 0.10 3L Nd BL70 
4851.02 20608.596 0.05 5L 10774 - 15625 6 - 5 Ndl BL70 
4853.50 20598.066 0:07 4L 12178 - 17032 5 - 4 Nd I BL70 
4858.71 20575.979 

I 
0.05 6L 10376 - 15235 5 - 4 Nd I BL70 

4861.31 20564.973 0.05 . 6L 15073 - 19934 10 -10 NdJ BL70 
4866.54 20542.873 0.05 5L Nd BL70 
4873.92 20511. 767 0.10 3L Nd BL70 
4878.45 '20492.721 0.05 6L 11918 - 16796 7 - 6 Nd] BL70 
4897.56 20412.759 0.10 3L 11001 15898 3 - 3 Nd I BL70 
4902.62 20391.691 0.05 5L Nd BL70 
4918.88 20324.284 0.10 3L 11109 16028 6 5 Nd] BL70 
4923.28 20306.119 0.15 3L 13333 - 1825.6 8 - 7 Ndl BL70 
4927.04 20290.623 0.10 3L 11918 - 16845 7 - 7 Ndl BL70 
4935.04 20257.731 0.05 5L 12902 - 17837 8 - 7 Ndl BL70 
4949.60 20198.140 0.10 3L Nd BL70 
4952.15 20187.739 0.10 3L 11373 - 16325 71h - 8lh Nd 0 BL70 
4966.35 20130.017 0.10 3L 12065 - 17032 5 - 4 Ndl? BL70 
4966.35 20130.017 0.10 3L 9877 - 14843 41h - 41h Nd II? BL70 
5005.44 19972.812 0.10 3L 10774- 15780 6 - 6 Ndl BL70 
5007.06 19966.350 0.07 4L Nd BL70 
5015.54 19932.591 0.10 3L Nd BL70 
5051.62 19790.228 0.10 3L Nd BL70 
5054.62 19778.482 0.10 3L 13195 - 18249 6 - 5 Ndl? BL70 
5054.62 19778.482 0.10 3L 11109 - 16163 6 - 5 Ndl? BL70 
5074.81 19699.793 0.10 3L Nd BL70 
5075.69 19696.378 0.10 3L Nd BL70 
5097.99 19610.220 0.10 3L Nd BL70 
5140.31 19448.770 0.10 3L 13953 - 19093 9 - 8 Nd I BL70 
5142.06 19442.151 0.10 3L Nd BL70 
5196.98 19236.693 0.07 5L 9115- 14311 6 - 5 Nd I BL70 
5197.47 19234.879 0.07 5L 8475 - 13672 5 - 4 Nd I BL70 
5223.11 19140.456 0.10 3L 10376 - 15599 5 - 4 Nd I BL70 
5281.07 18930.388 0.05 7L 9939 - 15220 7 - 6 Nd I BL70 
5336.69 18733.092 0.07 5L 7524 - 12861 31h - 3lh Nd II BL70 
5341.90 18714.821 0.05 5L 10376 - 15718 5 4 Ndl BL70 
5366.87 18627.749 0.05 5L Nd BL70 
5380.40 18580.905 0.10 4L Nd BL70 
5384.80 18565.723 0.05 7L 10897 - 16282 8 - 7 Nd] BL70 
!:I~.~f' IH!'J!:Il.'/Ul U.U!:> tlL WT74 - 101(5j 6 - .5 Nd I BL70 
5420.91 18442.052 0.10 3L 9814 - 15235 4 - 4 

, 
Nd] BL70 

5450.27 18342.707 0.10 4L 15073 - 20523 10 - 9 Nd] BL70 
5465.86 18290.389 0.10 3L Nd BL70 
5480.54 16241.396 0.0:; 7 L 11959 - 17-4-40 9 B Nd I BL70 
5481.00 18239.865 0.10 4L Nd BL70 
5485.88 18223.640 0.10 '3 L Nd BL70 
5489.51 18211.590 0.10 3L 10897 - 1638~ 8 - 7 Nd I BL70 
5507.34 18152.629 0.07 6L 8475 - 13982 5 - 4 Nd I BL70 
5531.89 18072.069 0.10 3L 8796 - 14328 2lh - 3lh Nd II BL70 
5547;27 18021.964 0.10 3L Nd BL70 
5549.26 18015.501 0.10 3L 11109 - 16658 6 - 6 NdI BL70 
5562.79 17971.683 0.05 5L 9115- 14677 6 - 5 Ndl BL70 
5573.63 17936.730 0.05 6L Nd BL70 
5585.33 17899.157 0.10 3L Nd BL70 
5608.43 17825.434 0.05 7 L 13101 - 18709 10 - 9 Nd I BL70 
5630.37 . 17755.973 0.05 7L 14304 - 19934 11 -10 Nd I BL70 
5647.86 17700.987 0.07 6L 11109 - 16757 6 - 5 Ndl BL70 
5653.79 17682.422 0.07 5L 4437 - 10091 5lh - 4lh Nd II BL70 
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Nd-Continued 

Intensity 
U A /l.u and Energy levels J Spectrum Reference 

(em-I) (A.) (em-I) character (em-I) 

5658.41 17667.984 0.07 6L 9939 - 15598 7 - 6 NdI BL70 
5669;96 17631.993 0.07 6L 9814 - 15484 4 - 3 NdI BL70 
5682.03 17594.539 0.15 3L 9115 - 14797 6 - 5 NdI BL70 
5682.36 I7593.517 0.15 3L 10376 - 16059 5 - 4 Nd I BL70 
5691.93 17563.937 0.10 3L 12056 - 17748 7 - 6 NdI BL70 
5724.21 17464.890 0.10 3L 12065 - 17790 5 - 4 NdI? BL70 
5724.21 17464.890 0.10 3L 13017 - 18741 4 - 4 Nd I? BL70 
5725.93 17459.644 0.10 3L 1128 - 6853 5 "- 5 NdI BL70 
5735.65 17430.055 0.07 5L 11109 - 16844 6 - 5 Nd I BL70 
5738.61 17421.065 0.10 3L Nd BL70 
5747.77 17393.301 0.10 3L Nd BL70 
5761.44 17352.033 0.10 3L Nd BL70 
5781.70 17291.228 0.10 3L 9357 - 15139 5lh - 5lh Nd II BL70 
5795.27 17290.559 0.09 1L 9914 - 15599 4 - 4 Nd I BL70 

5836.69 17128.320 0.07 6L 8475 14311 5 - 5 Nd I BL70 
5843.88 17107.246 0.07 5L Nd BL70 
5848.94 17092.447 0.08 4L 10897 - 16746 8 - 7 Nd I BL70 
5880.91 16999.528 0.15 3L Nd BL70 
5883.49 16992.074 0.10 3L 10774 16658 6 - 6 NdI BL70 
5948.29 16806.964 0.10 3L Nd BL70 
5982.10 16711.973 0.10 3L 10774 - 16757 6 - 5 Ndl BL70 
6009.88 16634.724 0.10 3L Nd BL70 
6013.51 16624.682 0.10 3L 11959 ~ 17973 9 - 8 Nd I BL70 
6021.85 16601.657 0.10 3L 10774 - 16796 6 - 6 Nd I BL70 
6031.27 16575.728 0.10 3L 13195 - 19226 6 - 5 Ndl BL70 
6037.64 16558.240 0.10 3L Nd BL70 
6045.28 16537.314 0.07 5L 2366 - 8411 6 - 6 Ndl BL70 
6053.74 16514.203 0.10 3L Nd BL70 
6072.25 16463.863 0.10 3L Nd BL70 
6084.21 16431.499 0.08 4L 9814 - 15898 4 - 3 Nd I BL70 
6102.24 16382.950 0.08 4L Nd BL70 
6105.67 16373.746 0.07 5L 9115 - 15220 6 - 6 NdI BL70 
6114.97 16348.844 0.10 3L 12056 - 18171 7 - 6 NdI BL70 
6131.84 16303.865 0.05 5L 6931 - 13063 51fz - 4lh Nd II BL70 
6147.58 16262.121 0.05 5L 7950 - 14097 61fz - 5112 Nd II BL70 
6227.38 16053.732 0.07 5L 6005- 12232 41fz - 3112 Nd II BL70 
6256.89 15978.016 0.07 5L 9042- 15299 71fz - 61fz Nd II BL70 
6282.71 159]2.35] 0.07 5L Nd BL70 
6326.52 15802.161 0.05 5L 8475 - 14801 5 - 4 NdI BL70 
6336.02 15778.468 0.10 3L 3681 - 10017 7 - 7 Nd I BL70 
6343.07 15760.93] 0.07 5L 9939 - 16282 7 - 7 NdI BL70 
6379.73 15670.363 0.10 3L Nd BL70 
6380.16 ]5669.307 0.10 3L 10376 - 16757 5 - 5 NdI BL70 
6384.00 15659.882 0.10 3L Nd BL70 
6386.33 15654.169 0.08 4L Nd BL70 
6387.96 15650.174 0.10 3L Nd BL70 
6389.30 15646.892 0.10 3L Nd BL70 
MU/J:H 1!>t1Ul.t19~ U.U8 4L 9115 - IJJZZ I:) - 5 Ndl BL70 
6469.90 15451.967 0.10 3L Nd BL70 
6505.14 15368.260 0.05 5L 10194 - 16700 81fz 71fz Nd II BL70 
6510.83 15354.829 0.05 7L 9115- 15625 6 - 5 Ndl BL70 
6540.78 15284.520 0.05 6L Nd BL70 
6542.28 15281.016 0.05 5L 10897 - 17440 8 - 8 NdI BL70 
6545.66 15273.125 0.10 3L Nd BL70 
6547.47 15268.903 0.10 3L Nd BL70 
6549.49 15264.193 0.10 3L 8796 - 15345 2112 - 3112 Nd II BL70 
6550.76 15261.234 0.08 4L Nd BL70 
6561.49 15236.277 0.10 3L 12065 - 18627 5 - 5 NdI BL70 
6592.87 15163.757 0.08 4L 8420 - 15013 4112 - 4112 Nd II BL70 
6598.90 15149.901 0.10 3L Nd BL70 
6613.78 15115.816 0.08 4L 9877 - 16490 41fz - 5112 Nd II BL70 
6614.24 15114.765 0.10 3L Nd BL70 
6630.72 15077.198 0.08 4L 10160 - 16791 8 - 9 NdI BL70 
6635.40 15066.564 0.10 3L Nd BL70 
6655.99 15019.957 0.15 3L 5048 - 11704 8 - 8 NdI BL70 
6666.73 14995.760 0~10 3L 12065 - 18732 5 - 5 NdI BL70 
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Nrl-Continued 

intensity 
1 

Spectrum I Reference (7 f.. au and Energy levels 

I 
J 

(cm-l) (.4.) (cm-l') character (em-I) 
I 

6718.69 14879.787 0.05 5L 9939 - 16658 7 - 6 Nd! 
( 

BL70 

6719.25 14878.547 0.08 4L 8420 - 15139 4¥.. - 5112 Ndii BL70 

6750.04 14810.680 0.08 4L 11959 - 18709 9 9 NdI BL70 
6779.18 14747.016 0.08 4L 11392 - ]8171 9lf2 8112 Nd IJ BL70 
6803.48 1%94.344 0.10 3L 7524 14328 3lti - 3lf2 Nd II BL70 
6816.77 14665.696 0.05 6L Nd BL70 

6839.35 14617.278 0.05 6L Nd BL70 

6843.65 14608.093 0.05 5L Nd BL70 
6853.97 14586.098 0.05 6L 0- 6853 4 - 5 Ndi SL70 
6856.]1 14581.545 0.05 5L 

1 

6005- i2861 4lf2 - 3V2 Nrl li BUO 
6872.71 14546.325 0.05 5L 4437 - 11310 Slfz - 4112 Nd II BL70 
6897.96 14493.078 0.10 3L i 12334· - 19232 6lf2 - 7~-2 Nd II BL70 
6908.18 14471.637 0.10 3L I Nd BL70 

6927.46 14431.361 0.10 3L Nd BLiO 
6939.44- 14406.447 0.05 5L I. 10897 - 17837 8 -- 7 Nd! BL70 
6955.13 14373.948 0.07 4L 

1 
6931 - 13886 5% - 4lf2 Nd H BL70 

6977.69 14327.474· 0.05 5L 
i 

6637 - 13615 7lfz - 6V2 Nd II BL70 
6994.33 14293.388 0.10 3L 9198 - 16192 31fz - 4lf2 Ncl Ii BL70 
7003.59 14274.490 0.07 5L I 5487- 1249] 6112 - 'Slf2 Nd il BL70 
7015.64- 14·249.972 0.10 3t 10774 - 17790 6 - 5 NdI BL70 
7025.24 14230.499 0.05 5L 7868 - 14894 gV2 - ?V2 Nd n BL70 
7035.':1.3 14208.878 0.05 OL Nd BL70 
7047.76 14185.028 0.05 5L 12178 - 19226 5 5 Ndl BL70 
7058.34 14163.765 0.07 4L 6005 - 13063 4V2 4V2 Nd n BL70 
7062.60 14155.222 0.10 3L 10774 - 17837 6 - 7 Nd I? BL70 
7062.60 14155.222 0.10 3L 

I 

11109 - 18171 6 - 6 Nd I? BL70 
7094.07 14092.428 0.15 3L Nd BL70 
7134.16 14013.236 0.15 3L 1 11959 - 19093 9 - 8 NdI BL70 
7153.82 13974.725 0.10 3L 

! 

Nd BL70 
7159.35 13963.931 0.07 5L 9166 - 16325 91f2 - 81f2 Nd II BL70 
7170.01 13943.170 0.10 3L Nd BL70 
7213.98 13858.185 0.10 3L 

I 
Nd BL70 

7283.65 13725.628 0.07 7L 1128 - 8411 5 - 6 Ndl BL70 
7315.91 13665.103 0.07 6L Nd BL70 
7349.55 13602.556 0.10 3L 7950 15299 61f2 61fz Nd II BL70 
7367.06 13570.225 0.10 3L 9198 16565 31f2 41fz Nd II BL70 
7371.85 13561.408 0.05 5L 105J6 - 17888 1Olf2 - 9V2 Nd II BL70 
7454.09 13411. 786 0.10 31 10666 18120 31f2 - 3lfz Nd Ii BL70 
74t)UH 1~;:SM~.U42 0.10 ilL WHIff j(jjj4 llf2 - 2.1(2 Nt:! n BL/U 
7492.55 13342.942 0.07 5L Nci BL70 
7497.28 13334.524 0.07 5L 3681 11179 7 6 NdI BL70 
7527.92 13280.250 0.05 5L 9042 16570 7112 61fz Nd !! BL70 
7539.83- 13259.273 0.10 3 L Nd BL70 
7545.06 13250.082 0.10 31. 12756 - 20281 3 - 3 Ndr BL7C 
7545.86 13248.677 0.10 3L Nd EL70 
7637.93 13088.973 0.07 6L I 2366 - 10004 6 - 5 Ndi :8L70 
7644.61 13077.535 0.05 6L ! Nd BL70 
7651.10 13066.443 0.05 6L '1 2366 10017 6 7 Ndl BL70 
7732.43 12929.009 0.10 4L 

I 
Nd BL70 

7734.54 12925.482 0.15 3L 8475 16209 5 4 Ndr BL70 
7734.99 12924.730 0.15 3L 'I Nd BL70 
7763.62 12877.067 0.10 3i- I No BL70 
7772.85 12861.776 0.10 3t Nd BLiO 
7788.91 12835.256 0.10 3L Nd BL70 
7790.70 12832.307 0.10 -aL Nd BL7C 
7792.23 12829.787 0.05 5L Nd HL70 
7816.64 12789.722 0.10 3L 8420 - 16237 4'¥2 - SVz Nd if Bun 
7837.75 12755.275 0.15 3t 12459 - 20297 8;1:~ - 7l;~ i\ld H BUO 
7866.05- 12709.384 (l.08 4L Nd BUO 
7876.91 12691.862 0.05 5L NJ 8L70 
7878.58 12689.171 0.05 5L 504·8 - 12Y27 (; -- f Ncr BL70 
7889.41 12671.753 0.07 4. L Nci BL7D 
7893.76, 12664,.770 0.10 3L Nd BL70 

7911.6<;:' 12636.068 0.08 4L 693! -- 14843 5~~ - 4.vz Nd l! BL7C: 
7922.06 12619.527 C.lO L Ncl BL70 
7947.91 12578.483 0.10 3L Nd BL70 
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Nd-Continued 

Intensity 
cr ). I:t..cr and Energy levels J Spectrum Reference 

(cm-~ (.4.) (cm-~ character (cm-~ 

7055.66 12566.23.0 0.07 5 L 1122 - Q08~ 5 - 4- Nril RI.70 
7966.55 12549.052 0.08 4L Nd BL70 
8010.28 12480.544 0.10 3L Nd BL70 
8022.90 '12460.912 0.07 5L 3681 11704 7 8 Ndl BL70 
8042.26 12430:915 0.10 3 L Nd BL70 
8053.69 12413.272 0.07 5L 4437 - 12491 5lh - 5lfz Nd II BL70 
8059.12 12404.909 0.15 4L 10376 - 18436 5 4 Ndl BL70 
8081.37 12370.755 0.10 3L 6931 - 15013 5lh 4lh Nd 11 BL70 
8084.72 12365.629 0.10 3L Nd BL70 
8127.50 12300.541 0.08 4L 5487- 13615 6lh - 6lh Nd II BL70 
8158.91 12253.186 0.08 4L Nd BL70 
8167.11 12240.884 0.07 5L Nd BL70 
8174.93 12229.175 0.08 4L Nd BL70 
8175.42 12228.442 0.10 3L Nd BL70 
8238.25 12135.180 0.10 3L Nd BL70 
8256.73 12108.0]9 0.07 5L 6637 14894 71h 7* Nd II BL70 
8267.43 12092.348 0.07 5L Nd BL70 
8286.04 1.2063.870 0.10 3L 15934 - 24]2] 0 - 8 Nd I? BL70 
8286.94 12063.879 0.10 3L 7950 - 16237 6lh - 5* Nd II? BL70 
8311.81 12027.782 0.15 3L Nd BL70 
8312.24 12027.160 0.15 3L Nd BL70 
8322.31 12012.607 0.10 3L Nd BL70 
8329.60 12002.094 0.15 3L Nd BL70 
8332.51 11997.902 0.10 3L Nd BL70 
8394.82 11908.848 0.05 6L 8420 - 16815 41h - 41h Nd II BL70 
8403.26 11896.888 0.10 3L 12837 - 21240 6 - 7 Nd I BL70 
8403.75 11896.194 0.10 3L Nd BL70 
8419.04 11874.589 0.05 7L Nd BL70 
8429.76 11859.488 0.07 6L Nd BL70 
8446.03 11836.642 0.15 3L 9908- 18354 3lh - 21h Nd II? BL70 
8446.03 11836.642 0.15 3L 9674 - 18120 2lh - 31h Nd II? BL70 
8451.86 11828.478 0.10 3L Nd BL70 
8456.65 11821.778 0.05 5L 7868- 16325 81h - 8lh Nd II BL70 
8465.59 11809.294 0.08 4L Nd BL70 
8497.73 11764.~9 0.15 3L Nd BL70 
8571.64 . 11663.186 0.10 3L 13298 - 21870 6lh - 6lh Nd II BL70 
8593. IS 11633.951 0.10 3L Nd BL70 
8602.93 11620.766 0.15 3L Nd BL70 
8613.27 11606.815 0.10 3L Nd BL70 
8641.51 11568.885 0.10 3L Nd BL70 
8690.80 11503.271 0.10 

I 
3L 11486 - 20176 4 - 5 Ndl BL70 

8691.54 11502.292 0.10 3L Nd BL70 
8694.68 11498.138 0.10 3L Nd BL70 
8761.49 11410.460 0.10 3L Nd BL70 
8781.72 11384.174 0.10 5 L Nd BL70 
8798.35 11362.657 0.10 3L Nd BL70 
8812.44 11344.489 0.05 7 L 2366 - 11179 6 - 6 NdI BL70 
8851. 70 11294.173 0.15 3L Nd BL70 
8876.48 11262.643 0.05 7L Il28 - 10004 5 - 5 NdI BL70 
8887.82 11248.273 0.05 5L 12369 - 21257 3 - 4 Ndl BL70 
8951.82 11167.855 0.07 5L Nd BL70 
9009.93 ll()l)5.S27 0.15 3L Nd BL70 
9017.97 11085.934 0.10 3L Nd BL70 
9045.63 11052.035 0.05 5L 12878 - 21924 4 - 5 Nd J BL70 
9050.05 11046.638 0.05 5L 3681 - 12731 7 - 7 Ndl BL70 
9053.35 11042.611 0.08 4L Nd BL70 
9083.75 11005.655 0.05 7L 0- 9083 4 4 Nd I BL70 
9125.94 10954.775 0.05 5L 11360 20486 4 5 Ndl BL70 
9128.42 10951. 799 0.10 3L Nd BL70 
9162.86 10910.635 0.07 5L 11108 20271 5 - 6 Nd I BL70 
9192.53 10875.419 0.15 3 L Nd BL70 
9232.83 10827.949 0.07 5L 13641 - 22874 5 - 5 Nd I BL70 
9245.44 10813.181 0.05 7 L 3681 - 12927 7 - 7 Ndl BL70 
9256.93 10799.759 0.10 3L Nd BL70 
9369.6] 10669.880 0.10 3L Nd BL70 
9377.96 10660.380 0.05 5L 11108 - 20486 5 - 5 Ndl BL70 
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Nd-Continued 

Intensity 
IT ). ACT and Energy levela J Spectrum Refereace 

(cm-, (A) (cuC, character (em-, 

9378.99 10659.209 0.05 5L 12009 - 21388 5 - 6 Nd I BL70 
9389.29 10647.516 0.10 3L 12731 - 2212] 7 - 6 Nd I BL70 
9420.33 10612.432 0.08 4L Nd BL70 
9427.49 10604.372 0.05 5L 11812 - 21240 6 - 7 Nd I. BL70 
9446.111 1O!;R3.4~!; 010 ~l. 2:\66 - l1R12 6 - 6 Ndl BL70 
9467.05 10560.059 0.10 3L 13641 - 23108 5 - 6 Nd.I BL70 
9470.69 10556.00] 0.10 3L Nd BL70 
9471.60 10554.986 0.05 5L Nd BL70 
9513.25 10508.775 0.10 3L 13017 - 22530 4 - 5 NdI BL70 
9514.82 10507.042 0.10 3L Nd BL70 
9533.44 10486.520 0.15 3L 13641 - 23175 5 - 5 NdI BL70 
9544.49 10474.379 0.05 7L 1128 - 10672 5 - 4 NdI BL70 
9575.43 10440.535 0.05 5L 11812 - 21388 6 - 6 NdI BL70 
9586.93 10428.010 0.10 3L Nd BL70 
9595.13 10419.099 0.07 6L 3681 - 13276 7 - 6 Nd I BL70 
9626.49 10385.156 0.08 4L Nd· BL70 
9627.31 10384.272 0.10 3L Nd BL70 
9673.51 10334.677 0.08 4L 5048 - 14722 8 - 7 NdI BL70 
9683.57 10323.941 0.05 7L 5048 - 14732 8 - 8 Ndl BL70 
9744.29 10259.609 0.08 4L Nd BL70 
9750.83 10252.727 0.08 4L Nd BL70 
9771.96 10230.55S 0.15 3L Nd BL70 

9790.66 10211.017 0.05 7L 1128 - 10918 5 - 5 NdI BL70 
9927.37 10070.401 0.08 ! 5L 0- 9927 4 - 3 NdI BL70 

Nd References 

BL70 Blaise, J., Chevillard, ]" Verges, J., and Wyart, J. F., Spectro-
('him. Acta 25H, 333-381 (1970). 

Source: Electrodeless discharge tube (2.45 GHz) 
Instrument: SISAM spectrometer 

M070 Morillon, C., Spectrochim. Acta 25B, 513-538 (1970). 
Source; Electrodele:>:> di:>chi11t,;e tuL~ (2.4::; GlIz) 

Instrument: Girard grid spectrometer 
Detector: PhS and lnSh 

Detector: PbS 
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Neon 

Ne, Z = 10 

Ne I Normal state of valence electrons 2p6 ISO J.P. = 173930 cm-1 

Ne II Normal state of valence electrons 2p 6 2po3/ 2 J.P. = 330389 cm- 1 

Ne 

Intensity 
CT A ACT and Energy levels J Spectrum Reference 

(em-I) (A.) (em-I) character (em-I) 

264<,1.264 37736.035 30 161636 - 164285 1 - 0 NeI HU73 
2689.459 37172.062 15 164285 - 166975 0 - 1 NeI HU73 
2741.106 36471.678 20 164285 - 167026 0 - 1 NeI HU73 
2761. 708 36199.603 18 161524 - 164285 1 - 0 NeI HU73 
2789.824 35834.784 120 163038 - 165828 2 - 2 Ne I HU73 
2815.554 35507.304 20 163012 - 165828 1 - 2 NeI HU73 
2874.431 34780.010 80 163038 165912 2 - 1 Nel HU73 
2898.612 34489.860 40 163707 - 166606 1 - 0 Nel HU73 
2900.ltH 34471.442 100 163012 - 16:5912 1 1 Nel HU73 
2929.062 34131.3]0 600 162899 - 165828 2 - 2 Nel HU73 
2947.909 33913.099 2200 163708 - 166656 2 - 1 Nel HU73 
2948.787 33902.998 1300 B 163707 166656 1 1 Ne I? HU73 
2919.065 33999.S01 1300 B 163657 166606 1 - 0 Ne I? HUn 
2983.252 33511.327 30 159534 - 162517 1 - 1 Nel HU73 
2997.472 33352.352 450 162830 - 165828 3 - 2 NeI HU73 
2999.240 33332.683 80 163657 - 166656 1 - 1 NeI HU73 
3013.669 33173.094 250 162899 - 165912 2 - 1 NeI HU73 
3137.878 31859.980 40 159379 - 162517 0 - 1 NeI HU73 
3255.207 ! 30711.639 20 163401 - 166656 0 - 1 NeI HU73 
3267.620 30594.965 20 163707 - 166975 1 - 1 NeI HU73 
3303.842 30259.534 10 163707 - 167011 I - 2 NeI HU73 
3310.303 30200.474 150 B 162517 - 165828 1 - 2 Ne I? HU73 
3310.401 30199.579 150 B 163657 - 166967 1 - 0 Nel? HU73 
3364.493 29714.054 15 159534 - 162899 1 - 2 Ner HU73 
3394.910 29447.826 50 162517 - 165912 1 - 1 Nel HU73 
3478.001 28744.305 40 159534 - 163012 1 - 1 Nel HU73 
3503.731 28533.216 85 159534 - 163038 1 - 2 Nel HU73 
3521.877 28386.207 125 164285 - 167807 0 - 1 Ne I HU73 
3574.040 27971.914 40 163401 - 166975 0 - 1 Nel HUn 
3625.687 27573.461 100 163401 - 167026 0 - I Nel HU73 
3866.682 25854.914 35 159534 - 163401 I - 0 Nel HU73 
3916.756 25524.366 650 158601 - 162517 2 - 1 NeI HU73 
3936.990 25393.188 50 163038 - 166975 2 - 1 NeI HU73 
3955.048 25277.246 10 163012 - 166967 1 - 0 Nel Hun 
3962.720 25228.308 70 B 163012 - 166975 1 - 1 NeI? HU73 
3962.779 25227.934 70 B 163038 167001 2 3 NeI? HU73 
3973.212 25161.689 250 163038 - 167011 2 - 2 NeI HU73 
3988.637 25064.383 5 163038 - 167026 2 - 1 NeI HU73 
3998.942 24999.792 30 163012 167011 1 2 NeI HU73 
4009.258 24935.468 5 163038 - 167047 2 - 2 Nel HU73 
4010.3]8 24928.877 500 163038 - 167048 2 3 NeI HU73 
4014.367 24903.732 180 163012 167026 I 1 NeI HU73 
4034.988 24776.460 350 163012 - 167047 1 - 2 NeI HU73 
4076.228 24525.791 10 162899 - 166975 2 - 1 NeI HU73 
4086.369 24464.927 25 163708 - 167794 2 - 2 NeI HU73 
4087.247 24459.670 700 B 163707 - 167794 1 - 2 Ne I? HU73 
4087.298 24459.366 700 B 163708 - 167795 2· - 3 Ne I? HU73 
4088.345 24453.102 14 163708 - 167796 2 - 2 NeI HU73 
4089.223 24447.850 400 163707 - 167796 1 - 2 NeI HU73 
4100.038 24383.362 90 163707 - 167807 I - 1 Nel HU73 
4102.017 24371.599 800 162899 - 167001 2 - 3 NeI HU73 
4103.120 24365.048 1500 158795 - 162899 1 - 2 NeI HU73 
4122.648 24249.638 600 159534 - 163657 1 - 1 NeI HU73 
4127.875 242]8.930 40 162899 - 167026 2 - 1 NeI HU73 
4137.700 r 24161.420 500 163657 - 167794 1 - 2 Nel HU73 
4138.636 24155.956 15 B 

I 
162517 - 166656 1 - 1 NeI? HU73 
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Nc-Continued 

i Intensity I 

U 1\ au and Energy levels J Spectrum Reference 
(cm- 1) (A) (cm-~ character (cm- 1) 

4139.676 24149.887 15 B 163657 - 167796 1 - 2 Ne I? HU73 

4148.496 24098.544 200 162899 - 167047 2 - 2 Ne! HU73 

4149.556 24092.388 50 B 162899 - 167048 2 - :3 Ne I? HU?3 

4150.492 24086.960 50 B 163657 - 167807 } - 1 NeI? HUn 
4j69.331 23978.122 1000 162830 - 167000 3 - 4- Nel HU73 

4170.427 23971.820 10 162830 - 167001 3 - :3 Nel HU73 

4173.101 23956.458 600 159534 - 163707 1 - Net HU73 

4173.979 23951.417 1800 159534 - 163708 I - 2 Nel HU73 
4216.628 23709.160 1100 B 158795 - 163012 1 - I Ne l? HU73 
4216.906 23707.601 llOO B 162830 - 167047 3 - :z Ne !? 

I 

HU73 

4217.966 23701.643 300 162830 - 167048 3 - .'3 Nej HU?3 
: 

4229.588 23636.515 3500 158601 - 162830 2 - :3 Nei HU73 
4242.359 23565.362 850 158795 - 163038 1 - 2 Ne! HUn 
4277.274 23372.999 1050 JJ9379 - 163657 0 - 1 Ne! HU/;) 
4297.997 23260.302 1000 158601 - 162899 2 - 2 Nel HU73 
4327.727 23100.514 600 159379 - 163707 0 1 Ne] Hun 
4406.458 22687.775 50 l634O] 167807 0 - 1 Nel HU73 
1~11.506 22661.S13 400 158601 163012 2 1 Nel nUi3 
4437.236 22530.404 2250 158601 - 163038 2 2- Nel HU73 
4449.797 22466.802 130 162517 - 166967 1 - 0 Ne: HU73 
4457.469 22428.133 350 162517 - 166975 1 - 1 Nel HU73 
4493.691 22247.348 300 162517 167011 1 2 Npl HIT7~ 

4605.309 21708.145 750 158795 - 163401 1 - 0 Nel HU73 
4751.262 21041.295 1200 159534 - 164285 I - 0 Nel HU73 
4861.275 20565.12] 20 158795 - 163657 1 - 1 Nei HU73 
4912.607 20350.238 120 158795 - 163708 1 - 2 Nel HU73 
5106.605 19577.136 170 158601 - ]63707 2 - 1 Nel HU73 
5107.484 19573.769 50 158601 - 163708 2 - 2: Ne! HU73 
5279.072 18937.551 15 162517 - 167796 1 - 2 Nel HU73 
5351.206 18682.274 20 161701 - 167052 v - 2 Ne! HU73 
5:~67.617 18625.]6 40 B 161701 - 167069 3 - Ne! 1063 
5369.418 18618.91 30 B 161699 - 167069 2 - Ne! 1063 
5375.541 18597.70 180 B 161701 - 167076 3 - NeI J063 
5377.322 18591.54- 120 161699 - 167076 2 - 3 I Ne! J063 
5411.011 18475.79 80 162435 - 167846 1 - 2 I Ne; 1063 
5416.040 18458.64 20 B 161636 - 167052 1 - NeI J063 
5426.695 18422.39 140 B 162419 - 167846 2 - Net J063 
5432.457 18402.85 100 161636 - 167069 1 - 2 Ne! J063 
5436.270 18389.95 190 B 162410 - 167846 3 - Nei J063 
5437.777 18384.85 130 162408 - 167846 2 - 3 NeI J063 
5445.397 18359.12 30 B 161607 - 167052 2 - Net J063 
5461.800 18303.98 130 B 161607 - 167069 2 - Ner J063 
5468.18! 18282.62 200 161592 - 167060 ~ - 4- NPI 1063 
5469.961 18276.68 250 B 161590 - 167060 4 - NeI J063 
5476.944 18253.373 6B 161592 - 167069 3 - 3 Ne I? HUn 
5476.957 18253.330 68 161592 167069 3 2 NeI? Hun 
5478.718 18247.463 10 161590 - 167069 4 .'3 Nel HU73 
5484.859 18227.03 20 B 161592 167076 3 NeE J063 
5486.642 18221.11 30 B 161590 - 167076 4 Nel J063 
5489.890 18210.330 5 158795 - 164285 1 - 0 Nel HUn 
5528.482 18083.21 120 B 161524 - 167052 1 - Ne J063 
5543.008 18035.82 4,0 161509 - 167052 0 - 1 Nel J063 
5544.903 18029.657 15 161524 - 167069 1 - 2 Net. HlP:) 
5812.846 17198.578 4 161636 - 167449 1 - ~ Ne, Ii tl7:~ 
5817.669 17184.321 150 B 163708 - 169526 L. - /.. [\1"" ,? lUll:', 

5818.286 17182.499 ISO B 163708 - 169526 ~ - oJ r-'~ (~ f '( t ~ tJ 7 :.: 

5818.547 17181.727 ISO B 163707 - 169526 -, -- :2 I\~e f ': l!ll i':i 
5825.260 17161.930 400 152970 - 158795 'i i\c ; I! t I~<~ 
5831.148 17144.601 10 163657 - 169488 .; - N,~ I nun 
5929.002 16861.640 20 163038 - j 68967 L. I r~ ~~ i RU7E: 
5938.65 16834.25 IS 1621N -. l6R:l5H t\J(a' RU7E 
5954.615 16789.110 4,0 B· 161636 - 167591 - Ne I'e BU7S 
5954·.732 16788.771 10 B 163012 - 16R967 -- Ne[? HU7S 
6010.122 16634.054 25 164285 - 170296 - Ner HU73 
6019.031 16609.433 60 B 163708 - 169727 - Ne I? HU7S 
6019.9C9 16607.009 60 B 163707 - j69727 - Nej? HU73 
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Ne-Contioued 

Intensity 
(J' A Au and Energy levels J Spectrum Reference 

(cm-~ (A) (cm-~ character (em-I) 

6048.658 16528.079 20 163657 169705 1 0 Ne I HU73 
6068.240 16474.742 40 162899 168967 2 - 1 Ne I HU73 

6070.362 16468.982 12 163657 - 169727 1 - 1 Nel HU73 
6093.948 16405.242 80 162830 168924 3 - 2 Nel HU73 
6115.387 16347.729 20 B 161524 167639 1 - 1 Nel? HU73 
6115.689 16346.923 20 B 163401 - 169516 0 - 1 Nel? HU73 
6210.072 ]6098.476 15 161636 - 167846 1 - 2 Nel HU73 
6239.416 16022.763 50 B 161607 - 167846 2 - 3 Ne I? HU73 
6239.428 16022.732 50 B 161607 - 167846 2 - 2 Nel? HU73 
6406.779 15604.203 30 162517 - 168924 1 - 2 Ne 1 HU73 
6449.481 15500.887 20 B 162517 168967 1 - 1 Nel? HU73 
6450.064 15499.487 20 B 163038 - 169488 2 - 1 Nel? HU73 
6463.933 15466.232 10 163038 169502 2 3 Ne I HU73 
6470.211 1::>4::;1.22::; 40 n 163038 - 169508 2 2 Nc J? HUn 

6470.351 15450.890 40B 163012 - 169482 1 - 0 Nel? HU73 
6487.917 15409.057 100 B 163038 - 169526 2 - 2 Ne I? HUn 
6488.534 15407.592 100B 163038 - 169526 2 - 3 Nel? HU73 
6504..369 15370.08] 30 1630l? 1605Jf) 1 - 1 N", J HIJ73 
6513.647 15348.188 50 163012 - 169526 1 2 Nel HU73 
6563.887 15230.714 800 152970 - 159534 0 - 1 Ne I Hun 
6580.360 15192.585 70 B 163708 - 170288 2 - 2 Nel? Hun 
6580.720 15191.754 70 B 163708 - 170289 2 - 2 Nel? HU73 
6581.078 15190.928 70 B 163708 - 170289 2 - 3 Nel? HU73 
6581.238 15190.558 70 B 163707 - 170288 1 - 2 Ne I? HU73 
6581.598 15189.727 70 B 163707 - 170289 1 - 2 Nel? HU73 
6588.283 15174.314 4 163707 170296 1 - 1 Nel HU73 
6603.171 15140.101 50 162899 - 169502 2 - 3 Ne I Hun 
6627.155 15085.308 20 B 162899 - 169526 2 - 2 Ne I? HU73 
6627.772 15083.904 20 B ]62899 - 169526 2 - 3 NeJ? HU73 
6631.692 15074.990 40B 163657 - 170288 1 - 2 Nel? HU73 
0032.052 15074.171 40 B 103657 -: 170289 1 2 Net? HU7S 
6670.933 14986.312 100 B 162830 - 169501 3 - 4 Nel? HU73 
6671.581 14984.856 100 B 162830 - 169502 3 - 3 Ne I? HU73 
6695.565 14931.179 20 B 162830 - 169526 3 - 2 Nel? HU73 
6696.182 14929.803 20 B 162830 - 169526 3 - 3 Nel? HU73 
6894.703 14499.925 4 163401 - 170296 0 - 1 NeI HU73 
6965.100 14353.371 4 162517 - 169482 1 - 0 NeJ HUn 
6970.543 14342.163 18 162517 - 169488 1 - 1 Ner HU73 
(lQQCU1QO 14.~(}().R~\O 20 162517 - 169508 ] - 2 NeI Hun 
7562.663 13219.241 700 151038 - 158601 I - 2 Nel HU73 
7742.607 12912.014 1100 150858 - 158601 2 - 2 Nel HU73 
7829.003 12769.525 250 150772 - 158601 1 - 2 Net HU73 
7837.501 12755.68 0.10 3 161701 - 169538 3 - 3 NeI LI68 
7839.325 12752.71 0.10 2 161699 169538 2 - 2 Ne I LI68 
7841.585 12749.04 0.10 16 161701 - 169543 3 - 4 Nel LI68 
7843.368 12746.14 0.10 11 161699 - 169543 2 3 NeI LI68 
7878.562 12689.201 1000 150917 - 158795 0 1 Ne I HU73 
7882.064 12683.56 0.10 8 162435 - 170317 1 - 2 NeI LI68 
7893.870 12664.594 25 B 161636 - 169530 1 - 2 Nel? HU73 
7893.874 12664.587 25 B 161636 - 169530 1 - 1 Net? HU73 
7897.740 ]2658.39 0.10 14 162419 - 170317 2 - 3 NeI LJ68 
7902.338 12051.02 0.10 7 161636 169558 1 - 2 Nel LI68 

7907.510 12642.75 0.10 22 162410 170317 3 4 Nel LI68 
7908.985 12640.39 0.10 16 162408 - 170317 2 - 3 Ne I LI68 
7923.226 12617.670 20 B 161607 - 169530 2 - 2 NeI? HU73 
7923.230 12617.663 20 B 161607 - 169530 2 - 1 Ne I? Hun 
7931.688 12604.21 0.10 16 161607 - 169538 2 - 2 NeI LI68 
7937.484 12595.004 300 150858 158795 2 1 Ner HUn 
7942.244 12587.46 0.10 26 161592 169534 3 4 NeI LI68 
7944.028 12584.63 0.10 30 161590 169534 4 5 Nel LI68 
7948.603 12577.386 5 161590 - 169538 4 - 3 Nel HU73 
7950.909 12573.738 lOB 161592 - 169543 3 - 3 Ne I? HU73 
7950.916 12573.727 10 B 161592 - 169543 3 - 4 Ne I? HU73 
7952.683 12570.934 lOB 161590 - 169543 4 - 3 Nel? HU73 
7952.690 12570.923 lOB 161590 169543 4 4 Ne [? HU73 
8006.313 12486.73 0.10 13 161524 169530 1 - 2 NeI I LI68 
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Ne-Continued 

i Intensity 
0- t.. ACT and Energy levels J Spectrum Reference 

(em- 1) (A) (cm- 1) character (cm- 1) 

8020.860 12464.08 0.10 4 161509 - 169530 0 - 1 Nel LI68 
8023.881 12459.389 800 150772 - 158795 1 - 1 NeI HU73 
8285.254 12066.334 3000 I 150315 - 158601 2 - 2 Nel HUn 
8341.541 11984.912 1000 151038 - 159379 1 - 0 Nel HU73 
8479.523 11789.889 500 150121 - 158601 1 - 2 NeI HU73 
8480.13] 1 ]789.043 1500 150315 - 158795 2 - 1 NeI HU73 
8496.167 11766.792 2000 I 151038 - 159534 1 - 1 Nel Hun 

I 

8553.441 11688.002 300 152970 - 161524 0 - I NeI HU73 
8607.882 11614.081 1200 I 150772 - 159379 1 - 0 NeI HU73 
8617.189 11601.537 500 150917 - 159534 0 - 1 Nel HU73 
8665.885 11536.345 

I 

950 152970 - 161636 0 - 1 NeI HU73 
8674.400 1]525.019 1500 15012] - 158795 1 - ] NeI HU73 
8676.112 11522.746 3000 150858 - 159534 2 - ! NeI HU73 
8762.508 11409.134 11001 150772 - /59534 1 - 1 NCI HU73 
8776.894 11390.434 1600 I 149824 - 158601 2 - 2 NeI HU73 
8795.241 11366.673 10 158795 - 167591 I - 2 NeI HU73 
8820.890 11333.621 20 159534 - 168355 I - 1 Nel HU73 
8824.010 11329.613 10 159534 - 168358 I - 1 Nel HU7S 
8843.569 11304.557 20 158795 - 167639 I - 1 Nel HU73 
8844.12 11303.85 50 159534 - 168378 1 - 2 NeI HU73 
8848.349 11298.450 2 158601 - 167449 2 - 1 Ne I HU73 
8852.648 11292.964 5 158795 - 167648 1 - 2 NeI HU73 
8944.073 11177.528 3500 J 149657 - 158601 3 - 2 Nel HU73 
8957.945 11160.219 15 158601 - 167559 2 - 3 NeI HU73 
8971. 771 11143.020 3000 I 149824 - 158795 2 - 1 Nel HU73 
9119.69 10962.28 0.02 2 L 282375 - 291495 Ilf.z - 2'12 Ne 11 PE71 
912],23 10960.43 0.02 OL 282680 - 291801 If.z- 1V2 Ne II PE7] 
9129.40 10950.62 0.02 1 L 283322 - 292451 1'12 - Ilh Ne II PE7l 
9203.74 10862.17 0.02 3L 281998 - 291202 2'12 - 3'12 Ne II PE71 
9224.37 10837.88 0.02 3L 283322 - 292546 1'12 - '12 Ne II PE71 
9287.48 10764.23 0.02 2 L 282680 - 291968 lh- '12 Ne II PE71 
9426.54 10605.44 0.02 3L 282375 - 291801 1V2 - 1V2 Ne It PE71 
9561.53 10455.71 0.02 1 L 308101 - 317663 1'12 - 1'12 Ne II PE7l 
9561.87 10455.34 0.02 8L 308101 317663 21;2 - 1V2 Ne II PE7l 
9680.15 10327.59 0.02 9 LB 308101 - 317781 2'12 - 2'12 Ne II? PE71 
9680.15 10327.59 0.02 

I 
9 LB 3081()1 - 317781 1'12 - 1Yz Ne II? PE7} 

9680.54 10327.17 0.02 
I 

1 L ! 308101 - 317781 2Vz - lV2 Ne n PE7l 
9726.70 10278.16 0.02 7L 1308101 - 317828 1'12 - '12 Ne n PE71 
9853.33 10146.07 0.02 4L 302989 - 312843 Ilt~ 21t2 Ne II PE68 
9854.21 10145.17 0.02 

I 

1 LH 302988 312843 1J2 - 1'12 Ne II PE68 
9879.70 10118.99 0.02 5L i 303600 313480 2'12 3'12 Ne II PE68· 
9880.31 10118.36 0.02 I 5L i 303599 313480 31/2 - 1'12 Ne Ii PE68 
9992.14 10100.11 0.02 

I 

7 LB 302935 312833 Ne I! PE6S 
9919.85 10078.04 0.02 4L I 303824 313744 2'12 3V2 Ne Il PE68 
9920.35 10077.53 0.02 5L i 303824 313744 3'12 41J2 Ne II PE68 
9921.17 10076.69 0.02 

I 
3L I 302903 - 312824 2'12 3'12 Ne Ii PE68 

9922.27 10075.57 0.02 
I 

2L ,302902 312824 1'12 - 2'12 Ne n PE68 
9933.44- 10064.25 0.02 5L ; 303528 313461 3'12 41J2 Ne II PE68 
9934.25 10063.42 0.02 4L 1303527 313461 4'12 - 5'12 Ne II PE68 
9918.05 ',10049.47 0.02 i 4L 303509 313457 2'12 3'12 Ne lJ PE68 I 

9949.06 110048.45 0.02 
I 

3 L i 303508 313457 1'12 2'12 Ne If PE68 
9967.54 10029.82 0.02 

i 
3 LH i 302844 - 312811 21/2 - 3'12 Ne j[ PE68 

9968.12 
1

1002
:.:

4 0.02 3L I 302843 - 312811 31J2 - 4'12 Ne H PE68 
9979.50 i 10011.19 0.02 

I 
4· L : 302831 - 312810 3V2 - Wz Ne Ii PE68 

9981.65 110015.63 0.02 4L I 302829 - 312810 4Vz - 5'12 Ne Ii PE68 

J. PhYll. Chern. Ref. Data, Vo!. 7, No.1, 197& 
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Ne References 

J063 Johansson, I., Ark. Fys. 25, 381-387 (1963) 
Source: Electrodeless discharge tube (18 MHz) 
Instrument: 1 m Pfund spectrometer 
Detector: PbS 
Uncertainty in u: Given as ,....,,0.005 cm-1 

PE68 Persson, W., and Minnhagen, 1., Ark~ Fys. 37, 273-300 
(1968). 

Source: 
Instrument: 
Detector: 

Hollow cathode . 
3.4 m Jarrell Ash Ebert spectrograph 
Photographic 

LI68 Litz(!n, D., Ark. Fys. 38, 317-324 (1968). 
Source: Electrodeless discharge tube (18 MHz) 
Instrument: 1 m Pfund spectrometer 
Detector: PbS cooled with liquid nitrogen 

PE7l Persson. W .. Phy!;ica Scripttl 3, 1~:1-1SS (1Q71) 
Source: Hollow cathode 
Instrument: 

Detector: 

3.5 m RVS Ebert spectrograph and 3.4 m 
J arrell·Ash Ebert spectrograph 

Photographic 

HU73 Humphreys, C. J., J. Phys. Chern. Ref. Data 2, 519-529 
(1973). 

Source: 
Instrument: 
Detector: 
Uncertainty in u: 

Electrodeless discharge tube (2.4.5 GHz) 
1 m Littrow spectrometer 
PbS cooled with liquid nitrogen 
Not given-observed wavenumbers cal. 

culated from established energy levels 
(Kaufman and Minnhagen (1972» 

Additional References 

Meggers, W. F., J. Res. Nat. Bur. Stds. 14, 487 (1935). 
Humphreys, C. J., and Kostkowski, H. 1., J. Res. Nat. Bur. 

Stds. 49, 73 (1952). 
Hepner, G., Compt. rend. 248, 8 (1959). 
Humphreys, C. J., and Paul, E., Jr., NAVWEPS report 5996, 

23 (1960). 
Humphreys, C. 1., Paul, E., Jr., Cowan, R. D., and Andrew, 

K. 1., J. Opt. Soc. Amer. 57,855 (1967). 
Morillon, C., Spectrochim. Acta 28B, 527 (1972). 



Ny Z ="7 

N I Normal state of valence electrons 2s22p 3 4s03/2 LP. = 117214 cm-1 

N II Normal state of valence electrons 2s22p 2 3p 0 LP. = 238750 cm- 1 

I l.".,ily I 
or i-. 1 &~ and Energy levels J Spectrum Reference 

(em-I) (A) (cm-ty character (em-I} 

5331.59 18751.01 

I 

0.02 

I 
2B 105017 - 110349 3¥z - N[ ER61 

5.354.72 18670.00 0.02 4B 105143 - 110498 2% - Ni ER61 
5358.12 18658.16 0.02 32 10514.3 - 110501 2lf, - ;w, NJ F.R61 
5366.17 18630.19 

I 

0.02 13 B 105119 - 110485 IV2 NI ER61 
5378.57 18587.24 . 0.02 13 105119 - 110498 IVz - 2Vz NI ER61 
5384.50 18566.75 0.02 4B 105017 - 110402 3Vz - N I ER61 
5477.48 18251.58 0.02 lIB 105008 110485 2V2 N! ER61 
5480.80 18240.54- 0.02 

I 

13 B 105017 - 110498 3¥2 Nr ER61 
5484.07 18229.66 0.02 60 B 105017 - 110501 3¥z - Ni ER61 
5489.82 18210.56 0.02 32 UB 105008 - 110498 2Vz - N I? ER61 
5489.82 18210.56 I 0.02 I 32 UB 104996 - 110485 IVz N i? ER61 
5493.27 18199.13 I 0.02 8 105008 - 110501 2¥z - 3¥z N! ER61 
5501.59 18171.60 I 0.02 13 104984 - 110485 l/2 - l¥2 NI ER61 
5502.15 18169.74 0.02 13 104996 - 110498 l¥2 - 2¥2 NI ER61 
5518.39 18116.27 0.02 6 104886 - 110404 %- 1¥2 Ni ER61 
5520.73 18108.61 0.02 12 B 104881 - 110402 3112 - NI ER61 
5524.05 18097.71 0.02 lOB 104825 - 110349 2¥2 - NI ER61 
5538.79 18049.56 0.02 33 UB 104810 - 110349 2Vz - NI ER61 
5544.81 18029.95 0.02 . 30 B 104859 - 110404 1¥2 - Ni ER61 
5560.25 17979.89 0.02 51 B 104825 - 110385 2;'2 - NI ER61 
5573.69 17936.55 0.02 17 104886 - U0459 ¥2 - NI ER61 
5577.06 17925.70 0.02 8 104825 - 110402 2¥2 - 3¥2 NI ER61 
5579.44 17918.06 0.02 7B 104825 - 110404 2V2 - N! ER61 
5591.86 17878.26 0.02 100 l04881 - 110473 3¥2 - 4% N I? ER61 
5591.86 17878.26 0.02 I 100 104810 - 110402 2¥2 - 3% N I? ER61 
5600.06 17852.09 0.02 lOB 104859 - 110459 1% - NI ER61 
5620.46 17787.27 0.02 8 DB 104881 - 110501 3¥2 - NI ER61 
5666.11 l7643.98 0.02 42 B 104683 - 110349 2¥z - NI ER61 
5668.41 17636.83 0.02 BB 104716 - 110385 3¥2 - NI ER61 
5685.16 17584.86 0.02 100 UB 104716 - 110402 3¥2 - N K? ER61 
5685.16 l7584.86 0.02 100 UB 104664 - 110349 1¥2 - 2lf2 N I? ER61 
5702.30 17531.99 0.02 18 B 104683 - 110385 2¥2 - N~ ER61 
5707.32 17516.58 0.02 125 UB 104765 - 110473 4'12 - NI ER61 
5719.13 17480.41 0.02 27 104683 - 110402 2lf2 - 3V2 NI ER61 
5721.17 17474.16 0.02 32 104664 - 110385 1lf2 - 2lf, Nt FRnl 
5733.62 17436.22 0.02 24 104615 - 110349 1¥2 - 2¥2 N I ER61 
5735.92 17429.23 0.02 16 UB 104765 110501 4l/2 - NI ER61 
5750.47 17385.13 0.02 12 104654· 110404 l/2 Ill.: NI ER61 
5756.29 17367.55 0.02 23 104716 - 110473 .Q1J, - 41J? NI ERf'il 
5769.81 17326.86 0.02 16 104615 - 110385 Ilf2 - 2¥2 N! ER61 
5781.50 17291.81 0.02 6R 104716 - 110498 3¥2 - NI ER61 
5784.77 17282.04, 0.02 4, B 104716 - n050l 3lf2 - NI E.R61 
5789.08 17269.17 0.02 II 13 104,615 - j 10404 l¥2 - Nt ER61 
5805.77 17219.55 0.02 10 104654· - U0459 ¥2 - Ny ER61 
6338.98 15771.10 0.02 22 97805 - 104·144 1112 - l/z NI ER61 
6374·.65 15682.86 0.02 54, 97770 - 104144 l/z - lI2 Nl ER61 
6415.80 15582.27 0.02 200 97805 - 104221 1l/2 - 1V2 Nr ER61 
6451.46 154,96.13 0.02 34· 97770 - 104221 Vz - IV2 ]\i i ER61 
6600.31 15146.66 0.02 75 88170 - 94770 1/2 - 'iz NI ERGI 
6619.70 15102.29 0.02 26 88151 - 94770 lVz - ~/2 Ni ER61 
6622.92 15094.96 0.02 75 8817G - 94793 V2 -- IV2 Ni ER61 
6642.31 15050.88 0.02 80 88151 - 94793 !l/2 - ilfL Nr ER61 
6679.72 14·966.60 0.02 180 8HI51 - Y483() llf2 - 2V2 Nr ER61 
6686.21 14952.07 0.02 15 88;07 - 94793 21/2 - 1% N! ER61 
6723.62 14868.87 0.02 100 88107 - 94830 2¥2 - 2~/z Nt ER61 
6774.,.56 14.757.07 0.02 .300 28107 - 9488j 2lJ2 - 3lJ2 N! ER61 

J. JPfws. Chern. Ref. Data, VeL 7, No. '1:, '1978 
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N-Continued 

Intensity 
U A !:J..u and Energy levels J Spectrum Reference 

(cm-~ (A) (cm-~ character (em-I) 

6809.64 14681.04 0.02 55 97805 - 104615 Ilh - Ilh NI ER61 
6845.27 14604.64 0.02 27 97770 - 104615 lh- Ilh NI ER61 
6848.18 14598.42 0.02 17 97805 - 104654 111'2 - ¥2 NI ER61 
6871.66 . 14548.55 0.02 20 96750 - 103622 IIh - lh NI ER61 
6883.84 14522.81 0.02 36 97770 - 104654 Ih- lh Nl ER61 
6916.31 14454.62 0.02 29 96750 - 103667 1¥2 - 1¥2 NI ER61 
6984.64 14313.21 0.02 80 96750 - 103735 111'2 - 21h NJ ER61 
7304.73 13686.03 0.02 14 88170 - 95475 lh- Ih NI ER61 
7314.04 13668.60 0.02 65 97805 - 105119 IIh - IIh NJ ER61 
7323.13 13651.63 0.02 60 88170 - 95493 lh- 11;2 NI ER61 
7324.14 13649.74 0.02 58 88151 - 95475 Ph - ¥2 NI ER61 
7337.88 13624.18 0.02 350 97805 - 105143 Ilh - 2lh NI ER61 
7342.53 13015.56 0.02 35 88151 - 95493 P/2 - P/2 NJ ER61 

7349.71 13602.27 0.02 190 97770 - 105119 ¥2 Ilh NI ER61 
7357.12 13588.55 0.02 115 96787 104144 IIh - Ih Nl ER61 
7357.57 13587.73 0.02 200 96864 - 104221 2lh - Ilh NI ER61 
7361.04 13581.33 0.02 1200 86220 - 93581 Ph - 1f2 NI ERbl 
7380.99 13544.61 0.02 65 88151 - 95532 Ph - 21h NI ER61 
7386.43 13534.64 0.02 60 88107 - 95493 21h Ilh NI ER61 
7424.89 13464.53 0.02 185 88107 - 95532 2¥2 2lh NI ER61 
7433.95 13448.12 0.02 21 96787 - 104221 1lf2 - 1lf2 NI ER61 
7444.20 13429.61 0.02 670 86137 - 93581 ¥2 - Ih NJ ER61 
7751.43 12897.32 0.02 51 96864 - 104615 2¥2 - IIh NJ ER61 
7823.49 12778.5 0.02 5M 105143 - 112967 2¥2 - 31h NI ER61 
7827.78 12771.51 0.02 15 96787 - 104615 1¥2 - Ilh NJ ER61 
7852.89 12730.68 0.02 35 96864 - 104716 21h - 31h NI ER61 
7866.35 12708.89 0.02 30 96787 - 104654 IIh - Ih NI ER61 
7895.39 12662.16 0.02 27 96787 - 104683 l¥2 - 2¥2 NJ ER61 
7946.32 12581.00 0.02 27 96864 - 104810 21h - 21h NI ER61 
7947.73 12578.8 0.02 3 105017 - 112965 3¥2 - 31h NI ER61 
7949.49 12575.99 0.02 8 105017 - 112967 3lh - 4lh NJ ER61 
7956.84 12564.4 0.02 4M 105008 - 112965 2'12 - 3lh NJ ER61 
7961.09 12557.66 0.02 14 U 96864 - 104825 2'12 - 2¥2 NI ER61 
8017.30 12469.62 0.02 1350 96864 - 104881 2¥2 - 3lh NJ ER61 
8020.80 12464.2 0.02 5M 104859 - 112880 l¥2 - 2¥2 NI ER61 
8022.68 12461.25 0.02 680 96787 - 104810 Ilh - 2lh NJ ER61 
8037.42 12438.40 0.02 195 96787 - 104825 1¥2 - 2lh NJ ER61 
8043.62 12428.81 0.02 6 104825 - 112868 2¥2 - 3¥2 NI ER61 
8059.53 12404.27 0.02 98 96750 - 104810 IIh - 2¥2 NI ER61 
8067.56 12391.9 0.02 5 104810 - 112877 2¥2 - 3lh NI ER61 
8072.18 12384.83 0.02 12 104881 - 112953 3'12 - 4'12 N I? EH61 
8072.18 12384.83 0.02 12 96787 - 104859 Ilh - 1'12 N J? ER61 
8074.26 12381.65 0.02 375 96750 - 104825 llh - 2lh NI ER61 
8108.90 12328.76 0.02 350 96750 - 104859 Ilh - 1¥2 Nl ER61 
8128.82 12298.55 0.02 120 95493 - 103622 P/2 - 1f2 N I ~H61 

8135.15 12288.97 0.02 260 95532 - 103667 2¥2 - Ilh N I? ER61 
8135.15 12288.97 0.02 260 96750 - 104886 1l/2 - lh N I? ER61 
8147.20 12270.80 0.02 20 M 95475 - 103622 l/2 - ¥2 NI ER61 
8153.53 12261.28 0.02 27 M 96864 - lU5017 ~'12 - 3'12 N I ER61 
8160.96 12250.11 0.02 11M 104716 - 112877 3¥2 - 4¥2 NJ ER61 
8173.50 12231.32 0.02 75 M 95493 - 103667 1¥2 - Ilh NI ER61 
8187.66 12210.17 0.02 12 M 104765 - 112953 4l/2 - 5lh NI ER61 
8191.84 12203.93 0.02 150 95475 - 103667 l/2 - 1l/2 NI ER61 
8203.34 12186.82 0.{)2 480 95532 - 103735 2¥2 - 2¥2 N! ER61 
8233.51 12142.16 0.02 12 96750 ..:. 104984 1l/2 - ¥2 NI ER61 
8241. 79 12129.97 0.02 170 95493 - 103735 l¥2 - 2lh NI ER61 
8245.440 12124.60 0.02 35 96750 - 104996 ll/z - 1¥2 Nr ER61 
8255.86 12109.30 0.02 25 M 96864 - 105119 2lh - Ilh NI ER61 
8257.71 12106.59 0.02 45 96750 - 105008 1¥2 - 2l/2 NI ER61 
8279.64 12074.51 0.02 230 96864 - 105143 2¥2 - 2¥2 NI ER61 
8332.19 11998.36 0.02 110 96787 - 105119 1¥2 - 1¥2 NI ER61 
8580.27 11651.45 0.02 2V 88170 - 96750 ¥2 - Ilh NI EI58 
8599.67 11625.173 0.02 3V 88151 - 96750 P/2 - 1¥2 NI EI58 
8643.58 11566.114 0.02 4V 88107 - 96750 2¥2 - 1¥2 NI EI58 
8829.02 11323.184 0.02 BV 94793 - 103622 1% - ¥z NI EIS8 
8836.27 llSI3.900 0.02 4V 94830 - 103667 2¥2 - 1l/2 NI EI58 

J. Phys. Chem. Ref. Data, Vol. 7, No.1, 1978 
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cr )., Il.cr 
(em-A) (A.) (cm-, 

------ "'--" 

8851.65 11294.242 0.02 
8853.65 11291.679 0.02 
8873.67 11266.210 0.02 
8896.30 11237.556 0.02 
8904.60 11227.076 0.02 
8941.98 11180.142 0.02 
9184.78 10884.60 0.02 
9189.34 10879.19 0.02 
9278.21 10774.993 0.02 
9292.96 10757.888 0.02 
9316.67 10730.510 0.02 

I 9327.58 10717.954 0.02 
9331.42 10713.550 0.02 

I 9349.20 10693.167 0.02 
9384.43 10653.034 0.02 
9392.41 10643.981 0.02 
9410.80 10623.177 0.02 
9434.09 10596.958 0.02 
9438.59 10591.905 0.02 
9464.12 10563.328 0.02 
9476.40 10549.638 0.02 
9478.99 10546.76 0.04 
9485.45 10539.573 0.02 
9490.67 10533.775 0.02 
9502.57 10520.583 0.02 
9509.07 10513.399 0.02 
9514.85 10507.004 0.02 
9520.96 10500.271 0.02 
9534.340 10485.530 
9801.25 10199.98 0.02 
9833.25 10166.79 0.02 
9835.13 10164.845 0.02 
9852.18 10147.255 0.02 
9870.64 10128.280 0.02 
9872.60 10126.27 0.04 
9880.19 10118.49 0.04 
9883.95 10114.644 0.02 
9886.06 10112.483 0.02 
9889.57 10108.893 0.02 
9893.25 10105.130 0.02 
9927.64 10070.12 0.04 
9932.55 10065.15 0.04 
9943.31 10054.259 0.02 
9961.95 10035.45 0.04 
9974.05 10023.27 0.04 
9979.47 10017.822 0.02 
9994.21 10003.055 0.02 
9999.51 9997.750 0.02 

ER58 Eriksson, K. B. S., Ark. Fys. 13~ 303-329 (1958). 
Source: Pulsed electrodeless discharge 
Instrument: 21' Wadsworth spectrograph 
Detector: Photographic 

EI58 Eriksson, K. B. S., Ark. Fys. 13,429-439 (1958). 

N-Continued 

Intensity 
and Energy levels ] Spectrum Reference 

character (cm-l) 

2V 94770 103622 n 112 Ni EI58 
5V 94881 - 103735 3'/2 - 2112 Ni: EI58 
3V 94793 - 103667 In - 1112 NI EI58 
2V 94770 - 103667 1/, - 11/, Nt RiSR 
3V 94830 - 103735 2112 - 2% NI EIS8 
1 V 94793 - 103735 1112 - 2112 NI EIS8 
2V I 95532 - 104716 21;2 - 3V2 Ni EI58 
1 V 95493 - 104683 1¥2 - 2lh NI EI58 
3V 95532 - 104810 2112 - 2112 NI EI58 
7V 95532 - 104825 2% - 2112 NI EI58 
4V 95493 - 104810 1112 - 2112 NI EI58 
6V 95532 - 104859 t 2Yz - 1% NI EI58 
8V 95493 - 104825 

I 
1112 - 2112 NI El58 

3V 95532 - 10488'1 2112 - 3112 Nt EI58 
8V 95475 - 104859 112 - 1112 N! EI58 
6V I 95493- 104886 PI, 1/? Nr Rilla 
5V 95475 104886 liz - 1fz N! EI58 
6V 110715 120149 3¥2 4112 NI EIS8 
5V 110710 120149 2112 3% N! EI58 
5V 95532 104996 2112 1¥2 NI EI58 
8V 95532- 105008 2112 - 2112 NI EI58 
4L 205350 - 214829 2 - 1 Nn ERS8 

lOY 95532 - 105017 2¥z - 3lh NI EI58 
5V 95493 104984 1112 112 NI EI58 
8V 95493 - 104996 IV2- 1112 NI EIS8 
7V 95475 - 104984 112 - 112 NI EI58 
8V 95493 - 105008 lV2- 2¥2 N[ EI58 
6V 95475 - 104996 %- 11;2 NI EI58 
8 104765 - 114300 4112 - 51;2 NI ER71 
2V 94881 - 104683 3112 - 21i2 Ni EI58 
3V 94830 - 104664 2112 - 1V2 NI EI58 
7V 94881 - 104716 3112 - 31iz N! EI58 
8V 94830 - 104683 21i2 - 2% Ni 

I 
EI58 

7V 94793 - 104664. lV2 - 1112 Ni EI58 
5 LBH 211294 - 221167 4 - Nu ER58 
4 LH 211287 - 221167 3 - 4- Nu ER58 

13 V 94881 - 104765 3¥2 - 4112 Nx EI58 
12 V 94830 - 104716 2112 - 3112 N! EI58 
llV 94793 - 104683 1112 - 211, NI EI58 
10 V 94770 - 104664 112 - 1¥2 Ni EI58 
6 LH 211415 - 221342 2 - 3 Nu ER58 
7 LBH 211410 - 221342 

I 
3 - Nu ER58 

4V 94881 - 104825 31i2 - 2¥2 Ni EI58 
7 LH 211402 - 221363 4. - 5 Nu 

I 
ER58 

8 LBHl 211389 - 221363 5 - Nn ER58 
5V 94830 - 104810 

I 
2lh - 2lh NI EI58 

5V 94830 - 104825 2112 2112 NI 

I 
EI58 

4V 94881 104881 3% - 3¥2 Nl EI58 

ER7l Eriksson, K. B. S., and Petterson, J. Eo, Physica Scripta 3; 211-
217 (1971). 

Source: Pulsed e1ectroclclcss discharge (18 MHz) 
Instrument: a) 21/ Jarrell-Ash \V mlsworth spectrograph 

b) 3 m and 5.5 l!j Czerny-Turner spectro-

Source: Pulsed electrodeless discharge (9 MHz) 
grapiJ 

Detector: a) and b) PhOliJgrapnic 
Instrument: 21' Wadsworth spectrograph 
Detector: Photographic 

ER61 Eriksson, K. B. S., and Johansson, t, Ark. Fys. 199 235-248 
(1961). 

Source: 

Instrument: 
Detector: 

Hollow cathode a.nd electrodeiess discharge 
(18 MHz) 

1 m Pfund spectrometer 
PbS 

Uncertainty in I,: Given as ± .003 .'4. for unaffected lines of 
i'a\'ourable intensity 

F:riksson~ K. B, S.~ Ark. Fys. 33, 357 (1966). 
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Oxygen 

o,z 8 

o I Normal state of valence electrons 2S22p 4 SP2 I.P. = 109837 cm-1 

o II Normal state of valence electrons 2S 22p 3 45°3/2 I.P. = 283244 cm- 1 

o 

Intensity 
0" A dO" and Energy levels J Spectrum Reference 

(em-I) (A) (cm-~ character (em-I) 

3819.607 26173.56 0.02 13 LB 102968 106787 01 IS68 
5479.867 18243.63 0.01 22 LB 97488 - 102968 01 EI63 
5484.198 18229.23 0.02 13 LB 99681 - 105165 - 1 01 IS68 
5539.811 18046.23 0.03 12 L 124240 - 129779 5 6 01 ER68 
5541.051 18042.19 0.03 12 L 124258 - 129799 4 - 5 01 ER68 
5541.269 18041.48 0.03 12 L 124238 - 129779 4 - 5 01 ER68 
5547.501 18021.21 0.01 23 LB 97420- 102968 01 EI63 
5564.333 17966.70 0.03 12 L 124213 129777 4 5 01 ER68 
6166.564 16212.06 0.03 14 L 116631 122797 2 2 01 ER68 
7593.757 13165.11 0.02 24 L 88631 - 96225 0 - 1 01 EI63 
7593.905 13164.85 0.02 26 L 88631 - 96225 2 - 1 01 EI63 
7594.461 13163.89 0.02 25 L 88630 - 96225 1 - 1 01 EI63 
7644.976 13076.91 0.01 14 LB 96225 - 103870 1 - 01 IS68 
7695.668 12990.77 0.03 12 L 116631 - 124326 2 3 01 ER68 
7953.248 12570.04 0.02 20 LB 97488 - 105441 01 EI63 
8020.897 12464.02 0.02 21 LB 97420 - 10544] 01 EI63 
8801.421 11358.692 0.03 18 L 113996 - 122797 3 - 2 OJ ER68 
8845.275 11302.376 0.01 23 L 86631 95476 3 - 2 01 E163 
8848.950 11297.682 0.01 22 L 86627 95476 2 2 01 EI63 
8850.970 11295.104 0.01 21 L 86625 - 95476 1 - 2 01 EI63 
8857.075 11287.318 0.01 21 L 88631 - 97488 0 1 OJ EI63 
8857.308 11287.022 0.01 21 LB 88631 - 97488 2 - 01 E163 
8857.392 11286.914 0.01 24 L 88631 97488 2 - 3 01 EI63 
8857.840 11286.344 0.01 23 LB 88630 - 97488 1 01 E163 
9296.725 10753.530 0.01 17 LB 97488 - 106785 01 EI63 
9364.291 10675.940 0.01 16 LB 97420 - 106785 01 E163 
9364.480 10675.725 0.01 17 LB 97420 - 106785 01 E163 
9593.2]6 10421.177 0.03 12 LD 113204 122797 1 2 01 ER68 
9686.982 10320.304 0.01 9 LB 96225 - 105912 1 - 01 IS68 
9832.804 10167.252 0.01 10 L 76794 - 86627 1 - 2 01 EI63 
9998.457 9998.802 0.03 8L 113298 - ]23296 1 - 2 01 ER68 

o References 

EI63 Eriksson, K. B. S., and Isberg, H. B. S., Ark. Fys. 24, 549-558 
(1963). 

Source: Pulsed electrodeless discharge (18 MHz) 
Instrument: a) 1 m Pfund spectrometer for wavelengths 

above 12000 A 
b) 3 m Czerny-Turner spectrograph for wave

lengths below 12000 .~ 
Detector: a) PbS 

b) Photographic 

IS68 Isberg, B., Ark. Fys. 35, 495-498 (1968). 
Source: Pulsed eIectrodeless discharge (18 MHz) 
Instrument: a) 1 m Pfund spectrometer for wavelengths above 

12000 f\ 
b) 3 m Czerny Turner Elpeotrosraph for 'wave 

lengths below 12000 A 
Detector: a) PbS cooled with liquid nitrogen 

b) Photographic 

J. Phys. Chem. Ref. Data, Vol. 7, No.1, 197a 

ER68 Eriksson, K. B. S., and Isberg, H. B. S., Ark. Fys. 37, 221-230 
(1968). 

Source: Pulsed electrodeless discharge (18 MHz) 
Instrument: a) 1 m Pfund spectrometer for wavelengths 

above 12000 A 
b) 3 m Czerny.Turner spectrograph for wave

lengths below 12000 A 
Detector: a) PbS cooled with liquid nitrogen 

b) Photographic 



A TOMIC SPECTRAL LINES 199 

Phosphorus 

P, Z = 1.5 

P I Normal state of valence electrons 3s23p 3 4S0 3/2 I.P. = 84580 cm- 1 

P II Normal state of valence electrons 3s23p 2 3PO J.P. 159100 cm-1 

p 

I 

Intensity 
I Spectrum 0" t. 6.0" i and Energy levels J Reference 

(em-I) (A) (cm-~ character (em-I) 

9245.57 10813.03 0 56339 - 65585 2112 - 2112 PI MA59 
9359.48 10681.43 I 56090 65450 IV2 l¥z P j MA59 
9434.14 10596.92 1 55939 - 65373 V~ - lJ2 PI MAS9 

9447.85 10581.52 8 563.39 - 65787 2V:;. - 3112 PI MA59 
9494.57 10529.45 6 56090 - 65585 l¥2 - 2V2 PI MA59 
9510.81 10511.48 , 3 55939 65450 112- Ill.! PI MA59 
9561.36 10455.90 1 P MA59 

9568.15 10448.48 0 68088 - 77656 IV2 - V2 PI MA59 
9582.67 10432.64 2 68260 - 77843 V2 - l¥2 PI MA59 
9796.71 10204.72 2 58174 - 67971 IV2 V2 PI MA59 
9828.22 10172.01 0 P MA59 
9852.72 10146.71 0 P 

I 

MA59 
9874.46 10124.36 i 0 P MA59 
9913.77 10084.22 

I 
25 58174 68088 l¥2 - l¥2 PI MA59 

PReference 

MA59 Martin, W. C, J. Opt. Soc. Amer. 49, 1071-1085 (1959). Detector: Photographic 
Source: Hollow cathode Uncertainty in 0': Not given 
Instrument: 21' Wadsworth spectrograph 

J. PhYE, Chern. Ref. flaia, Vol. i, No. 1, 1978 



200 

K I Normal state of valence electrons 3p64s 251/2 

K II Normal state of valence electrons 3p6 ISO 

u "- A.u 
(em-I) (A) (em- 1) 

2489.462 40158.370 ! 0.01 

2676.938 37345.93 O.Ol 
2678.008 37331.11 0.01 
2696.765 37071.37 0.01 
2730.554 36612.62 0.01 
2749.309 36362.86 0.01 
3164.396 31592.99 0.01 
3183.153 31406.82 0.01 
3185.461 31384.07 0.01 
3674.827 27204.74 0.01 
3693.585 27066.58 0.0] 

6590~85 15]68.40 0.01 
6593.16 15163.08 0.01 
7462.26 ]3397.09 0.01 
7472.99 13377.86 0.01 
7983.670 12522.]41 0.01 
8041.380 12132.274 0.01 
8491.805 11772.838 0.01 
8494.114 11769.637 0.0] 

8551.819 11690.219 0.01 
9069.73 11022.67 0.03 
9072.03 11019.87 0.03 
9532.90 10487.11 0.03 
9537.41 10482.15 0.03 
9539.71 10479.63 0.03 

R156 Risberg, P., Ark. Fys. 10, 583-605 (1956). 
Source: Hollow cathode 
Instrument: "21' Wadsworth spectrograph 
Detector: Photographic 

J061 Johansson, 1., Ark. Fys. 20, 135-146 (1961). 
Source: Hollow cathode 
Instrument: 1 m Pfund spectrometer 
Detector: PbS 

LZ70 Litzen, D., Physica Scripta 1, 253-255 (1970). 
Source: Hollow cathode 

MICHAEL OUTRED 

Potassium 

K, Z = 19 

I.P. = 35010 cm-1 

I.P. = 255076 cm-1 

K 

Intensity 
and Energy levels J Spectrum Reference 

oharaoter (em- l) 

28127 - 30617 K I LZ70 

5 24720 27397 1112 2Vz K I 1072 

1 24720 - 27398 }V2 - IV2 KI J072 
3 24701 - 27398 ¥2 - IlJ2 KI J072 
7 24720 - 27450 1¥2 - V2 KI 1072 
4 2470] - 27450 ¥2 V2 KI J072 

22 21536 - 2470] 1¥2 - V2 KI 1072 
7 2]536 - 24720 1¥2 - lV2 KI J072 

33 21534 - 24720 2112 - 1% KI J072 
36 21026 - 24701 ¥2 - V2 KI J072 
59 21026 - 24720 ¥2 - IV2 KI J072 

21536 - 28127 1¥2 - 2¥2 KI J061 
2]534 - 28127 2¥2 - 3V2 KI J061 
21536 - 28999 1112 - lf2 KI J061 
21534 - 29007 2¥2 - lV2 KI J061 

98 13042 - 21026 1¥2 - V2 K I J072 
56 12985 - 21026 ¥2 - V2 K I J072 
17 V 13042 - 21534 IV2 - 2Vz KI 1072 
16 V 13042 - 21536 1¥2 - IV2 KI 1072 
17 V 12985 - 21536 112- IV2 KI J072 
16 V 21536 - 30606 1¥2 - 2V2 KI RI56 
17 V 21534 - 30606 2¥2 - 3V2 KI RI56 
8V 21536 - 31069 lV2"- V2 K I RI56 
5V 21536 - 31074 lV2 - IV2 K I RI56 
9V 21534 - 31074 2¥2 - IV2 KI RI56 

KReferences 

J072 Johansson, I., and Svendenius, N., Physica Scripta 5, 129-131 
(1972). 

Source: Hollow cathode 
Instrument: a) 1 m Pfund and 1.5 m Czerriy-Turner spectro

meter 
b) 3 m Czerny-Turner spectrograph for wave

lengths below 12500 A 
Detector: a) PbS cooled with liquid nitrogen 

b) Photographic 

Additional References 

Instrument: 1 m Pfund and 1.5 m Czerny-Turner spectrometer Fisher, R. A., Knoff, W. C., and Kinney, F. E., Astrophys. J. 
130, 683 (1959). Detector: PbS cooled with liquid nitrogen" 

J. Phys. Chem. Ref. Data, Vol. 7, No.1, 1978 



A TOMle SPECTRAL LINES 20f 

Praseodymium 

Pr, Z = 59 

Pr J Normal state of valence electrons 4f86s2 4Joo/2 LP. = 43730 cm- 1 

Pr II Normal state of valence electrons 4j'3(4I09/2)6s(9/2, 1/2)°4 LP. = 85090 cm- 1 

Pr III Normal state of valence electrons 4/3 4I09/2 LP. = 174408 cm- 1 

PI' 

\ 
Intensity 

Spectrum I R,f",."" a- t. aCT and Energy levels J 
(em- l} (A) (em-I) character (em-I) 

9328.78 10716.583 SCU V 15705 25033 4lh - 4V2 Pr III SU74 
9682.96 10324.591 500 V 16763 - 26446 4V2 - 3V2 Pr III SU74 
9704.58 10301.585 500 V 15705 - 25409 4V2 - 3V2 Pr III SU74 
9764.26 10238.626 500 V 13887 - 23651 3V2 - 3lh Pr III SU74 

.91:!39.5U 10160.334 500 V 100:12 19872 4lf2 - 3lf2 Pr III :SU74 

9966.27 10031.098 500 V 15443 - 25409 I 3V2 - 3V2 Pr IJJ I SU74 

Pr Reference 

SU74 Sugar, J., J. Res. Nat. Bur. Stds. 78A, 555-593 (1974). 
Source: Sliding spark (Pr :m) 

Detector: Photographic 
Uncertainty in A: Stated as being 0.003 A 

Instrument: 21' Wadsworth spectrograph 



202 MICHAEL OUTRED 

Rhenium 

Ref Z = 75 

Re I Normal state of valence electrons 5d56s2655/2 

Re II Normal state of valence. electrons 5d66s 75a 

Re 

Intensity 
u A au and Energy levels 

(em-I) (A) (em-I) character (em-I) 

8606.6 11615.8 1 26661 35267 

8728.85 11453.12 3 32435 41163 

8782.08 11383.70 8 27141 35923 
8839.33 11309.97 4 28542 J7J81 

8972.67 11141.90 1 33281 42254 

9035.02 1l065.02 2 50359 - 59394 

9035.02 11065.02 2 44703 - 53738 
9136AO 1094:2.23 3 26131 - 35267 

9143.74 10933.44 2 30526 - 39670 
9155.59 10919.30 1 28542 - 37697 

9163.8 10909.5 1 24425 - 33589 
9203.67 10862.25 10 19757 - 28961 
9236.01 10824.22 10 27827 - 37063 

9396.40 ]0639.45 100 19457 - 28854 
9408.68 10625.57 8 32435 - 41843 
9414.99 10618.45 40 142]6 - 23631 
9432.00 i 10599.31 8 19457 - 28889 
9436.95 110593.74 2 23154 - 32591 
9470.2] 110556.54 20 3]982 - 41453 
9553.73 10464.25 10 27827 - 37381 
9000.]6 10349.0 I-J. 41313 50973 

9667.4 10341.3 1 28030 37697 
9675.50 10332.55 10 41313 50988 
9717.80 10287.58 4 41313 - 5]030 

9722.63 10282.46 5 41313 - 51035 
9760.39 10242.68 1 31186 - 40946 

9764.60 10238.26 4 31399 - 41163 
9795.16 10206.32 20 30131 - 39926 
Q7QQ 4A lO?Ol.Hn ? 4R569 SH3nR 

9809.35 10191.57 ] 41163 - 50973 

9824.66 10175.68 20 41163 - 50988 
9830.29 10169.85 100 41163 - 50994 
9852.59 10146.84 1 31460 - 41313 
9860.94 10138.24 2 31982 41843 
9870.15 10128.78 15 29800 39670 

9871.68 10127.21 1 41163 51035 

9933.66 10064.02 2 30559 - 40493 

9970.38 10026.96 5 27827 - 37797 

9978.09 10019.21 7 
I 

31186 - 41163 

Re Reference 

KI57 Klinkenberg, P. F. A., Meggers, W. F., Velasco, R., and 
Catalan, M. A., J. Res. Nat. Bur. Std. 59, 319-348 (1957). 

J.P. 63530 cm- 1 

I.P. ~ 134000 cm- 1 

I J Spoc'mm I Refere.", 

2112 2Vz Re I KL57 

2Vz - 3V2 Re I KL57 

3V2 4Vz ReI KL57 
:>Yl - 2Yz ReI KL57 

2Vz - IVz Rei KL57 
3112 - 4V2 Rei? i KL57 
2Vz - 3V2 ReI? KL57 
211;, - 2112 He J KUi7 

IV2 - 2V2 Rei KL57 
3V2 - 2V2 ReI KL57 
2V2 - 1% Rei KL57 

V2 - IV2 Rei KL57 
IV2 - IV2 Rei KL57 
2V2 - 2V2 Rei KL57 
2V2 3V2 Rei KL57 
31f2 41f2 Rei KL57 
2Va - 3Vz Re I KL57 
2112 - IV2 Rei KL57 
31f2 - 41f2 Rel KL57 
1V2- 21f2 Rei KL57 
2"12 - 27'2 Re I KL57 

2V2 - 2Va Rei KL57 
2V2 - 3V2 Rei KL57 
2Vz IV2 Rei KL57 
2Vz - 2V2 ReI KL57 
21f2 - 3V2 Rei KL57 
4% - 3V2 Rei KL57 

V2 - IV2 Rei KL57 
51/, - 4lj, Rpl KI.57 
3~ 2Y2 ReI KL57 
3V2 - 3V2 Re I KL57 
3V2 - 4V2 ReI KL57 
IV2 - 2V2 ReI KL57 
3V2 3V2 Rei KL57 
21/2 - 2V2 Rei KL57 
3lf2 - 2V:2 Rei KL57 
5V2 6V2 Rei KL57 
11ft - V. Rei KL57 
2V2 - 3V2 Rei KL57 

Additional References 

Klinkenberg, P. F. A., Physica 13,581 (1947). 
Klinkenberg, P. F. A., Physica 14, 269 (1948). 

J. PhY$. Chem. Ref. Data. Vol. 7. No. 1. 1978 



Eb I Normal state of valence electrons 4p65s 2S 1/ 2 J.P. = 33691 cm- 1 

Rb II Normal state of valence electrons 4p6 ISo LP. = 220105 cm- 1 

Rb 

I 
lntensity I i Spectrum I Reference e;- re 

I A~ and 

I 
Energy levels J 

(Cr.;-l) (A.) (em-I) character (em-I) 

2504·.093 39923.730 0.01 ! 26792 - 29296 Rbl LZ70 

3582.562 27905.37 0.01 20132 - 23715 lh- '12 Rbi }061 

3660.086 27314.3i 0.01 20132 - 23792 lf2 - 1'12 RbI J06i 
4359.440 22932.47 0.01 19355 - 23715 1'12 - '12 Rbi J061 
4..437.385 22529.65 0.01 19355 - 23792 2"/2 - 17'2 Kb! 

i 

J061 

6538.656 15289.48 0.0] 12816 - 19355 Ph - 2'12 Rb i J061 
6539.107 15288.43 O.Oi 

i 
12816 - 19~55 lY2- lV2 Rb! I J061 

6776.699 14.752.41 0.01 I 12578 - 19355 1;2- lV. Rbi 
I 

J061 
7315.960 13665.01 0.01 12816 - 20132 H'2 - '12 Rbi J061 
743604-69 13443.57 0.01 i 19355 - 26792 11;2 - 2'1, RbI I J061 
7436.889 13442.81 O.Ol i 19355 - 26792 2V2 - 3l/2 Rbi I J061 
7553 . .563 13235.17 0.01 i 12578 - 20i32 if. - l/2 Rb! I J061 

I 

J061 Johansson, L, Ark. Fys. 2G~ 135-146 (1961). LZ70 Litzen, U., Physica Scripta l~ 253-255 (1970). 

So'-!;cce: IIoIlov~r cathode Source: Hoiiow cathode 

bstrument: l ill Pfund spcctromeier Instrumcni: 1 m Pfund and 1.5 m Czcrny-Turner speCirorneter 

Detector: PbS Detector: PbS cooled with liquid nitrogen 



204 MICHAEL OUT RED 

Ruthenium 

Ru, Z = 44 

Ru I Normal state of valence electrons 4(175s 5F;; J.P. = 59410 cm- 1 

Ru II Normal state of valence electrons 4d7 4F9/2 I.P. = 135200 cm- 1 

Ru 

I 

Intensity 
u "- flu -and Energy levels J Spectrum Reference 

(cm- 1) (ft.) (cm- 1) character (cm- 1) 

8705.45 11483.91 3 21643 - 30348 4 - 4 Ru) KE59 
8826.92 11325.88 6 22518 - 31345 5 - 4 RUI KE59 
8848.18 11298.66 3 23004 - 31852 4 - 3 Ru) KE59 
8926.39 11199.67 8 22419 - 31345 3 - 4 Ru) KE59 
924.3.65 10815.28 3H 27516 - 36760 3 - 3 RUI? KES9 
9243.65 10815.28 3H 38243 - 47486 4 - 4 Ru I? KE59 
9387.25 10649.83 6 23004 - 32391 4 - 3 Rur KE59 
9404.72 10630.05 4 40768 - 50172 3 - 2 RUI? KE59 
9404.72 10630.05 4 27560 36965 1 2 Hn I? KF.."lQ 
9509.81 10512.58 40 22343 - 31852 2 3 RUI KE59 
9702.72 10303.56 8 21643 31345 4 4 Ru) KE59 
9716.09 10289.39 2 39773 - 49489 1 - 2 Ru) KE59 
9718.67 10286.65 3 23453 - 33172 2 - 2 RUI KE59 
9773.53 10228.91 8 29677 - 39450 6 - 5 Ru) ! KE59 
9786.16 10215.71 I I H 27560 - 37346 1 - 1 Ru) KE59 
9915.03 ]0082.93 30 22292 - 32207 1 - 2 

I 

Ru I KE59 
9972.34 10024.99 

I 
15 H 31852 - 41825 3 - 4 HUI? KE59 

9972.34 10024.99 
I 

IS H 22419 - 32391 .) - .) RUI? KE59 

Ru Reference 

KE59 Kessler, K. G., J. Res. Nat. Bur. Stds. 63A, 213-251 (1959). Additional References 
Source: D.C. arc 
Instrument: 22' Waclsworth spectrograph 
Detector: Photographic 
Uncertainty in 17: Not given 

J. Phys. Chem. Ref. Data, Vol. 7, No.1, 1978 

Kessler,K. G., and Meggers, W. F., 1. Res. Nat. Bur. Stds. 55, 
97 (1955). 
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Samarium 

Sm, Z = 62 

Sm I Normal state of valence electrons 4f66s2 7Fo LP. = 454.17 cm- 1 

Sm II Normal state of valence electrons 4f66s 81:"'1/2 LP. = 8928.5 cm-

Sm 

Intensity 

I 
I 

(T A fl.(T and Energy levels J Spectrum Reference 
(cm- l ) (A) (em-I) character (em- l ) 

2153.753 40742.801 20 Sm M070 
2515.660 39740.175 11 " ~m M070 
2562.249 39017.585 15 26146 - 28708 1 - j Sm I M070 
2571.716 38873.941 12 15082 - 17654 6 - 6 Sm I M070 
2573.570 38845.937 15 13512 16116 3 - 2 Sm I M070 
2594.159 38537.629 20 16354 18948 4 3 Sm I M070 
2600.619 38441.900 30 13050 - 15650 2 - I Sm J M070 
2648.564 37746.015 15 14856 - 17504 5 - 4 Sm, M070 
2656.473 37633.648 10 Jt!.202 - 16859 S - 5 Sm I M070 
2687.771 ! 37195.419 15 14202 - 16890 5 4 Sm I M070 
2720.672 36745.616 18 12846 15567 :3 2 Sm! M070 
2726.478 36667.367 12 123]3 15039 2 - 2 Sm I M070 
2732.763 36317.245 15 13458 - 16211 4 - 3 Sm I M070 

2954.668 33835.533 30 11044 - 13999 2 - I Sm I M070 
2974.105 33614.403 100 11406 - 14380 3 - 2 Sm I M070 
2995.353 33375.955 50 10801 - 13796 1 - 0 Sm I M070 
3023.465 33065.627 10 ]4563 - 17587 4 - 5 Sm I M070 
3023.640 33063.713 10 Sm M070 
3038.407 32903.020 200 11877 - 14915 4 - 3 Sm I M070 
3053.510 32740.278 25 Sm M070 
3062.326 32646.023 12 13050 - 16112 2 - I Sm I M070 
3066.335 32603.341 11 13050 - 16116 2 - 2 Sm I M070 
3108.975 32156.182 10 Sm M070 
3115.090 32093.058 16 Sm M070 
3131.849 31921.323 10 Sm M070 
3133.817 31901.277 240 12445 - 15579 5 - 4 Sm i M070 
3167.156 31565.469 14 Sm M070 
3175.407 31483.449 10 Sm M070 
3194.248 31297.747 65 123i3 - 15507 2 - 3 Sm I M070 
3198.505 31256.09] 130 ]0801 - 13999 1 - ] Sm 1 M070 
3205.493 31187.953 15 13542 - 16748 3 - 3 Sm I M070 
3215.469 31091.192 15 15082 - 18298 6 - 6 Sm J M070 
3221. 736 31030.713 12 Sm M070 
3219.003 30770.290 150 13095 - 16344 (i - 5 Sm I M070 
3284.893 30434.100 25 12846 1613j 3 I{ Sm! M070 
3336.648 29962.034 80 29066 - 32402 2 - , 

Sm! M070 
3351.358 . 29830.523 10 Sm M070 
3365..116 29705.915 11 29037 - 32~O2 2 - Sm j M070 
3379.809 29579.412 120 Sm M070 
3385.528 29529.445 15 Sm M070 
3401.815 29388.065 11 Sm M07D 
3433.109 29120.183 20 14154 17587 4- 5 Sm 1 M070 
3510.185 28480.767 100 26146 - 29656 1 - Sm! M070 
3527.873 28337.970 200 Sm M07() 
3809.357 26243.998 12 SIn M070 
3871.254 25824.386 20 Sa; M070 
3923.004 25483.725 20 :)m MO/O 
4046.404 24706.568 IS Sm M070 
4095.500 24410.390 30 14202 - 18298 S -- () Sm 1/ M070 
4095.500 24410.390 30 14193 - 182X8 21ft: - ;-S1/2 Sm r'i M070 
4098.039 24395.259 0.06 7L 13095 - 17193 f; - 6 Sm 1 BL69 
4107.816 24337.204 12 Srr. M070 
4129.032 24212.153 13 i3158 - 175[,7 -4 - 5 Sm! M070 
4147:564 24103.96] 0.12 4L 14·202 - lR350 5 - ~. SIT! r BL69 
4153.08] 24071.949 10 Sm M070 
4171.350 23966.522 'W 15082 - 19256 6 _. 6 Sm [ M070 

J. Phys. Chern. Ref. Dat<::, Vel. 7, N~. I, 1975 



206 MICHAEL OUTRED 

Sm-Continued 

Intensity I 
I 

c:r A liu and Energy levels J Spectrum Reference 
(em-i) (A) (cm-~ character (cm- 1) 

4172.726 23958.619 60 11406 - 15579 3 - 4 I Sm I M070 

4173.883 23951.978 60 14115 - 18288 4112 - 3112 Sm II M070 

4254.106 23500.289 0.15 3L 11877 - 16131 4 - 4 Sm I BL69 
4267.206 23428.145 0.12 4L Sm BL69 
4270.470 23410.238 0.15 3L Sm BL69 
4282.655 23343.632 0.15 3L 14026 - 18309 1 - 0 Sm I BL69 

4284.242 23334.984 0.15 3L 26962 - 31246 1 - 2 Sml BL69 
4303.981 23227.965 0.06 7L 13814 - 18118 7 - 7 Sm I BL69 
4315.230 23167.414 0.15 3L Sm BL69 
4333.732 23068.506 0.15 3L lI877 - 16211 4 - 3 Sm I BL69 
4357.153 22944.506 0.12 4L Sm BL69 
4377.699 22836.819 0.15 3L 12313 - 16690 2 - 1 Sm I BL69 
4387.737 22784.574 0.15 3L 13687 - 18075 2 - 2 Sml BL69 
4413.945 ! 22649.290 0.06 7 L 12445 - 16859 5 - 5 Sm I? BL69 
4413.945 22649.290 0.06 7L 14591 19005 8 - 7 Sm I? BL69 
4445.238 22489.846 0.10 5L 12445 16890 5 - 4 SmI BL69 
4467.335 22378.603 0.10 5L U877 - 16344 4 5 SmI BL69 
4483.437 22298.232 0.08 6L 13814 - 18298 7 - 6 Sm I BL69 
44Yl. 706 22257.182 o.m~ 6L 13W5 - 11)1$1 0 - !J Sm I BLoY 

4511. 778 22158.164 0.12 4L 13777 - 18288 3112 - 3V2 Sm II BL69 
4528.620 22075.757 0.15 3L Sm BL69 
4539.926 22020.781 0.12 4L Sm BL69 
4547.098 2198G.049 0.06 7L 14591 - 191J8 0 - 0 Sm) DL69 

4629.520 21594.618 0.15 3L 15082 - 19712 6 - 6 Sm I? BL69 
4629.520 21594.618 0.15 3L 19627 - 24257 3112 - 4112 Sm I? BL69 
4631.090 21587.297 0.15 3L Sm BL69 
4686.811 21330.648 0.12 4L Sm BL69 
4710.360 21224.007 0.15 3L Sm BL69 
4719.709 21181.966 0.15 3L 13050 - 17769 2 - 1 Sm} BL69 
4748.373 21054.099 0.10 5L 12445 - 17193 5 - 6 Sm I BL69 
4763.934 20985.327 0.15 3L Sm BL69 
4804.732 20807.136 0.15 3L 11406 - 16211 3 - 3 SmI BL69 
4949.605 20198.119 0.15 3L 20648 - 25597 5112 - 4112 Smn BL69 
5013.157 19942.067 0.10 5L 118n - 16890 4 - 4 Sm] BL69 
5023.105 19902.572 0.12 4L 13095 - 18118 6 - 7 Sm I BL69 
5051.365 19791.226 0.12 4L 14202 - 19254 5 - 6 Sm I BL69 
5083.619 19665.657 0.15 3L S~ Bi,69 
5096.856 19614.583 0.15 3L Sm BL69 
5112.609 19554.147 0.15 3L 12846 - 17959 3 - 4 Sm] BL69 
5129.050 19491.467 0.08 6L 15082 - 20211 6 - 7 Sm I BL69 
5142.070 19442.113 0.10 5L 12445 - 17587 5 - 5 Sm] BL69 
5178.223 i 19306.374 0.10 5L Sm BL69 
5190.76] 19259.740 0.12 4L 13814 - 19005 7 - 7 Sm] BL69 
5202.569 19216.027 0.10 5L 13095 - 18298 6 - 6 SmI DL69 

5300.968 18859.330 0.06 7L 12987 - 18288 3¥2 3112 Sm II BL69 
5328.020 18763.575 0.15 3L Sm BL69 
5360.576 18649.620 0.15 3L Sm BL69 
5366.109 19630.390 0.12 4L IH!77 - 17243 4 - 3 Sm I BL69 

5407.062 18489.284 0.10 5L Sm BL69 
5483.536 18231.430 0.15 3L Sm BL69 
5513.919 18130.970 0.15 3L 12445 17959 5 - 4 Sm I BL69 
5514.376 18129.467 0.12 4L Sm BL69 
5536.725 18056.288 0.15 3L Sm BL69 
5551.401 18008.553 0.15 3L Sm BL69 
5610.569 17818.638 0.15 .3 L 20179 - 25790 4¥2 - 3% Sm II BL69 
5645.876 17707.208 0.15 3L 11044 - 16690 2 - 1 Sm I BL69 
5659.351 17665.046 0.15 3L Sm BL69 
5708.992 17511.445 0.12 4L Sm BL69 
5716.637 17488.026 0.12 4L Sm BL69 
5722.088 17471.366 0.06 7L 12566 - 18288 2¥2 - 3% Sm II BL69 
5783.754 17285.088 0.12 4L 11406 - 17190 3 - 2 Sm I BL69 
5837.101 17127.114 0.15 3L 11406 - 17243 3 - 3 Sm I BL69 
5866.863 17040.230 0.12 4L 20179 - 26046 4¥2 - 4¥2 Sm II BL69 
5879.723 17002.960 0.15 3L Sm BL69 
5882.113 16996.051 0.15 3L 18807 - 24689 3¥2 - 3¥2 Sm II BL69 
5889.674 16974.232 0.15 3L 10801 - 16690 1 - 1 Sm I BL69 

J. Phys. Chem. Ref. Data, Vol. 7, No.1, 1978 
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Sm-Continued. 

Intensity 
(T f" fur and Energy levels J Spectrum Reference 

(em-I) (A:) (cm-~ character (cm- 1) 

5892.557 16965.927 0.15 3L 25615 - 31508 5 - 4 Sm I BL69 
5893.409 16963.474 0.15 3L 19035 - 24928 2lh - 2lh Sm II BL69 
5916.037 16898.592 0.15 3L Sm BL69 
5923.766 16876.543 0.15 3 L Sm BL69 
5935.681 16842.666 0.15 3 L 13050 - 18985 2 - I Sm I BL69 
6066.504 16479.457 0.15 3L 17270 - 23337 8 - 7 Sm I BL69 
6134.670 16296.344 0.15 3L 13542 - 19677 3 - 2 Sm I BL69 
6143.071 16274.058 0.15 3L 19035 - 25178 2lh - Ilh Sm II BL69 
6145.294 16268.170 0.12 4L 11044 - 17190 2 - 2 Sm I BL69 
6172.849 16195.551 0.)2 4L 20648 - 26820 5lh - 4lh Sm II BL69 
6180.243 16176.175 0.10 5L 20648 - 26828 5lh - 5lh Sm II BL69 
6192.300 16144.678 0.15 3L 15617 - 21809 6 - 5 Sm I BL69 
6194.740 16138.319 O.IS 3L 23996 - 30191 4 - 4 Sm I BL69 
61,:)7.381:1 16131.4:'::3 U.lb 3 L 19400 - 25597 47'2 - 41(2 Sm II BL09 
6207.400 16105.405 0.15 3L 18478 - 24685 Ilh - Il/2 Sm II BL69 
6232.605 16040.273 0.12 4L 20648 26880 5112 - 5112 Sm II 8L69 
6268.674 15947.980 0.15 3L 19035 - 25304 2112 3112 Sm II BL69 
6277.694- 1::;925.066 0.15 3L 16354 22632 4· 3 8m I BL69 
6279.042 15921.647 0.12 4L 24967 - 31246 " - 2 Sm I 8L69 
6288.670 15897.270 0.15 3 L 15524 - 218]3 :3 - 2 Sm I BL69 
6305.122 15855.790 0.15 3L 14154 - 20459 4 - 3 Sm I BL69 
n:t:'H.hl4. 1!l7RQ4A7 0.12 41. Illiii 18209 4 - 3 Sm I BL69 
6410.181 15595.922 0.15 3L 14783 - 21193 2 - 1 Sm I BL69 
6418.457 15575.813 0.15 3L 19627 - 26046 3112 - 4112 Sm II BL69 
6445.196 155] 1.194 0.15 3L 17568 - 24013 Ilh - 1¥2 Sm II BL69 
6458.746 15478.652 0.15 3L 19627 - 26086 3112 - 3112 Sm II BL69 
6463.487 15467.299 0.15 3L 17270 - 23734 8 - 7 Sm I BL69 
6490.268 15403.476 0.06 7 L 11798 - 18288 2112 - 3112 Sm II BL69 
6496.389 15388.962 0.10 5L 18807 - 25304 3112 - 3112 Sm II BL69 
6531.662 15305.857 0.12 4L 18050 - 24582 2lh - 2112 Sm r? BL69 
6531.662 15305.857 0.12 4L 13458 - 19990 4 - 4 Sm I? BL69 
6531.662 15305.857 0.12 4L 19627 - 26159 3112 - 3112 Sm [ ? BL69 
6541.013 15283.976 0.10 5L 24967 - 31508 3 - 4 Sm I BL69 
6597.541 15153.022 0.08 6L Sm BL69 
6629.055 15080.985 0.15 3L 11659 - 18288 2lh - 3lh Sm II BL69 
6646.081 15042.351 0.10 5L 19400 - 26046 4112 - 4112 Sm II BL69 
6648.770 15036.267 0.12 4L Sm BL69 
6653.470 15025.645 0.]2 4L 17568 - 24221 1112 - lh Sm II BL69 
6661.711 15007.057 0.15 3 L 20648 - 27309 5lh - 4lh Sm II BL69 
6701.117 14918.808 0.15 3L 20179 - 26880 4lh - 511, Sm I! BL69 
6707.678 14904.216 0.06 7 L Sm BL69 
6724.871 14866.111 0.12 4L 13458 - 20183 4 - 5 Sm I? BL69 
6724.871 14866.111 0.12 4L 11044 - 17769 :2 - I Sm I? BL69 
6746.264 14818.969 0.15 .3 L 12445 - 19191 5 - 4 Sm I BL69 
6748.849 14813.293 0.06 7L 16428 - 23177 2112 - 1112 Sm II BL69 
6836.937 14622.436 0.06 7L 17005 23842 3112 2112 Sm II BL69 
6908.741 14470.462 0.06 7 L Sm BL69 
6968.620 14346.122 0.15 3 L 10BOl 17769 1 1 Sm I BL69 
7009.74B 14261.950 0.12 4L 10801 - 17810 1 - 0 Sm I BL69 
7010.170 14261.09) 0.15 3L 11406 - 18416 3 - 2 Sm I 8L69 
7047.909 14184.728 0.12 4· L 20648 - 27695 5112 6112 Sm II BL69 
7052.992 14174.505 0.06 7L Srn 8L69 
7105.197 14070.359 0.12 4· L 19400 - 26505 4'12 - 5112 Sm II BL69 
7130.209 14021.001 0.12 4L 20179 - 27309 4112 - 4112 Srn 1I BL69 
7155.486 13971.472 0.]5 3L 19035 - 26190 2112 - 2% Sm II BL69 
7189.078 13906.188 0.12 4L 17005 - 24194 3112 - 21;:, Sm H BL69 
7272.282 1.3747.083 0.12 4L Sm . BL69 
7280.060 13732.396 0.12 4L 17568 - 24848 1% - 2'1, Sm II SL69 
7328.610 13641.423 0.15 2 • 

"",' L 10960 - 18288 4·'12 - 3'12 Sm if BL69 
7333.192 13632.899 O.IS :3 L Srn BL69 
7395.580 13517.894- 0.15 3L Srn BL69 
7413.502 13485.214 0.10 5 L 16428 - 23842 2112 - 2'12 Sm II BL69 
7441.70] 13434.114· 0.08 6L Sm BL69 
7503.435 13323.586 0.15 :3 L. 20648 - 2815j 5112 - S'1z Sm H SL69 
7533.600 13270.237 0.08 6L 1642E - 23962 21/0 - l¥2 Sm II BL69 
7550.250 13240.974 0.15 3L 18807 - 26357 3'12 - 2'12 Srn II BL69 
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Sm-Continued 

Intensity 
u t.. au and Energy levels. J Spectrum Reference 

(cm- 1) (1\.) (cm-l) character (cm- 1) 

7577.310 13193.687 0.08 6L 17005 - 24582 31fz - 2% Sm II BL69 

7582.300 13185.004 0.06 7L 16077 - 23659 1% - Ifz Sm II BL69 
7584.890 13180.502 0.06 7L 16428 - 24013 2V2 - IIfz Sm II BL69 
7615.470 13127.576 0.06 7L 10801 - 18416 1 - 2 Sm I BL69 
7617.863 13123.452 0.08 6L Sm BL69 
7651.724 13065.377 0.15 3L Sm BL69 
7681.866 13014.111 0.15 3L ]9627 - 27309 3Yz - 4'12 Sm II BL69 
7684.574 13009.525 0.08 6L 17005 - 24689 3V2 - 3'12 Sm II BL69 
7749.380 12900.730 0.15 3L 15897 - 23646 51h - 41h Sm II? BL69 
7749.380 12900.730 0.15 3L 25453 - 33202 5 - 6 Sm I? BL69 
7784.950 12841. 785 0.15 3L 13458 - 21243 4 - 4 Sm I BL69 
7787.630 12837.366 0.15 3L Sm BL69 
7797.080 12821.807 0.15 3L Sm BL69 
7916.590 12799.920 0.06 7L Sm BL69 

7843.160 12746.476 0.15 3L 218]3 29656 2 - 1 Sm I? BL69 
7843.160 12746.476 0.15 3L 17005 - 24848 3% - 2% Sm II? BL69 
7884.560 12679.547 0.12 4L 16077 - 23962 1% - lYz Sm II BL69 
7892.110 12667.418 0.06 7L 15955 23847 2 2 Sm I? BL69 
7892.110 12667.418 0.06 7L 20648 - 28540 5V2 - 5% Sm II? BL69 
7899.580 12655.439 0.15 3L 11877 19776 4 3 Sm I BL69 
7923.610 12617.059 0.15 3 L 14920 - 22844 3 - 2 Sm I? BL69 
7923.610 12617.059 0.15 3L 17005 - 24928 31fz - 2V2 Sm II? BL69 
7929.430 12607.798 0.15 3L 16428 - 24358 21h - 3112 Sm II? BL69 
7929.430 12607.798 0.15 3L 18050 - 25980 2V2 - 2V2 Sm II? BL69 
7930.900 12605.461 0.12 4L Sm BL69 
7938.280 12593.742 0.12 4L Sm BL69 
7971.930 12540.583 0.15 3L 20179 - 28151 41h - 51h Sm II BL69 
7972.600 12539.529 0.12 4L 14920 - 22893 3 - 4 Sm I? BL69 
7972.600 12539.529 0.12 4L 16615 - 24588 6V2 - 5Yz Sm II? BL69 
7990.660 12511.188 0.15 3L Sm BL69 
8000.830 12495.285 0.10 5L 16428 - 24429 2V2 - IV2 Sm II BL69 
8013.170 12476.042 0.12 4L 13687 - 21700 2 - 3 Sm I? BL69 
8013.170 12476.042 0.12 4L 18807 - 26820 31h - 4% Sm n? BL69 
8024.720 12458.086 0.15 3L Sm BL69 
8059.430 12404.432 0.06 7L 16162 - 24221 Yz- Yz Smn BL69 
8103.550 12336.895 0.15 3L Sm BL69 
8108.220 12329.790 0.10 5L 10180 - 18288 31h - 3V2 Sm II BL69 
8118.850 12313.646 0.15 3L Sm BL69 
8144.080 12275.499 0.10 5L 16077 - 24221 llh - Ih Sm II BL69 
8145.390 12273.525 0.15 3L Sm BL69 
8153.880 12260.745 0.12 4L 16428 - 24582 2V2 - 2V2 Sm II BL69 
8200.890 12190.463 0.15 3L 13095 - 21296 6 - 6 Sm I? BL69 
8200.890 12190.463 0.15 3L 16615 - 24816 6V2 - 5V2 Sm II? BL69 
8265.420 12095.289 0.08 6L Sm BL69 
8265.910 12094.572 0.12 4L 20]79 - 28445 4V2 - 3V2 Sm II? BL69 
8265.910 12094.572 0.12 4L 20648 - 28913 5V2 - 4Yz Sm II? BL69 
8267.500 12092.246 0.15 3L 12445 - 20712 5 - 4 Sm I BL69 
8273.160 12Q83.973 0.12 4L 17391 - 25064 llfl - OV2 Smu BLoY 
8298.810 12046.624 0.06 7L 17005 25304 3V2 3V2 Sm II BL69 
8299.950 12044.969 0.06 7L 18807 - 27107 3V2 - 3Yz Sm II BL69 
8305.630 12036.732 0.15 3L Sm BL69 
8313.480 12025.366 0.15 3L Sm BL69 
8327.580 12005.005 0.08 6L Sm BL69 
8345.960 11978.567 0.15 3L 13814 - 22160 7 - 6 Sm I BL69 
8354.470 11966.365 0.15 3L Sm BL69 
8360.610 11957.577 0.12 4L 20179 - 28540 4V2 - 5% Sm II BL69 
8380.630 11929.013 0.15 3L Sm BL69 
8395.320 11908.139 0.15 3L Sm BL69 
8397.160 ll90S.530 0.15 3L Sm BL69 
8419.800 ll873.517 0.06 7L 16428 - 24848 2V2 - 2V2 Sm II BL69 
8444.380 11838.956 0.15 3L 19627 - 28072 3+'2 - 3V2 Sm II BL69 
8476.990 11793.412 0.15 3L 18807 - 27284 3112 - 2l/2 Sm II BL69 
8484.210 11783.376 0.15 3L Sm BL69 
8502.040 11758.665 0.15 3L 18807 - 27309 3V2 - 4V2 Sm II BL69 
8515.540 11740.023 0.12 4L Sm BL69 
8542.070 I 11703.561 0.15 3L Sm BL69 

J. Phys. Chem. Ref. Data, Vol. 7, No.1, 1978 



A TOMle SPI;CTRAl LINES 209 

Sm-Continued 

I Intensity 
! 

(j f'.. I flu and Energy levels J Spectrum Reference 
(em-I) (A.) ; (cm-~ character (em-I) 

8548.080 11695.332 0.12 4L 17391 - 25939 71;2 - 61!2 Sm n? BL69 

8548.080 11695.332 0.12 4L 18050 - 26599 21!2 - 1¥2 Sm II? BL69 

8558.660 11680.875 0.12 4L Sm BL69 
8560.410 11678.487 0.15 3L Sm BL69 
8628.390 11586.476 0.15 3L 19627 - 28256 3lf2 - 31!2 Sm Ii BL69 
8645.710 11563.265 0.15 3L 17568 - 26214 l1!2 - 2lf2 Sm II BL69 
8653.330 11553.082 0.15 3L 14667 - 23321 3lfz - 2lf2 Sm II BL69 
8656.520 11548.825 0.15 3L 18807 - 27464 3¥2 - 31!2 Sm II BL69 
8731.930 11449.087 0.15 3L 18478 - 27210 l1!2 - lfz Sm II? BL69 
8731.930 11449.087 0.15 3L 11044- 19776 2 - 3 Sm I? BL69 
8749.760 11425.757 0.12 4L 16428 - 25i78 2lf2 - Ilf2 Sm 11 BL69 
8751.130 11423.968 0.12 4L 19400 - 28151 41!z - 5lf2 Sm II BL69 
8783.740 11381.556 0.15 3L Sm BL69 
8789.1-20 11371.123 0.11: 3L 14920 23709 J - J SUI I? DL69 

8789.480 11374.123 i 0.15 3t 17568 - 26357 IV;: - 21;2 Sm Ii? BL69 
8794.370 11367.799 I 0.15 3L 19035 - 27829 2lfz - } 1/2 Sm II BL69 
8880.490 11257.557 0.12 4L 12313 - 21193 2 I Sm I BL69 
8943.040 11178.819 0.]2 <11. ?OMR 70501 5112 - 4112 Sm II BL69 

8975.050 11138.949 0.10 5L 20091 29066 1 2 Sm I? BL69 
8975.050 11138.949 0.10 SL 17005 - 25980 3112 2lfz Sm II? BL69 
8982.470 11129.747 0.10 5L 14612 - 23594 .3 - 4 Sm I BL69 
8984.050 11127.790 0.06 7L 14193 - 23177 21!z l1!2 Sm II BL69 
9039.760 11059.212 0.10 5L Sm BL69 
9100.780 10985.061 0.15 3L 16077 - 25178 llf2 - Ilfz Sm II BL69 
9115.200 10967.683 0.15 3L 15242 - 24358 41!2 - 31!2 Sm II BL69 
9124.050 10957.044 0.12 4L 16428 - 25552 2lfz - 11!z Sm II BL69 
9140.230 10937.648 0.12 4L 14856 - 23996 5 - 4 Sm I BL69 
9174.320 10897.006 0.06 7L 14667 - 23842 3lfz - 21!z Sm II BL69 
9182.060 10887.820 0.15 3L Sm BL69 
9185.620 10883.601 0.15 3L 17005 - 26190 31!z - 2~ Sm II BL69 
9208.760 10856.252 0.12 4L 17005 - 26214 31!z - 2lf2 Sm II BL69 
9233.760 10826.859 0.15 3L 18050 - 27284 21;2 - 2~ Smll BL69 
9261.430 10794.512 0.08 6L Sm BL69 
9264.630 10790.783 0.15 3L 14365 - 23629 2 - I Sm !? BL69 
9264.630 10790.783 0.15 3L 18807 - 28072 3V2 - 31!2 Sm II? BL69 
9275.240 10778.440 0.15 3L Sm BL69 
9283.760 10768.548 0.15 3L 16077 - 25361 Ilf. - llf2 Sm II BL69 
9311. 780 10736.144 0.12 4L Sm BL69 
9325.370 10720.498 0.12 4· L 19400 - 28725 4lf2 - 4lf2 Sm II BL69 
9326.580 10719.108 0.10 5L Sm BL69 
9330.110 10715.052 0.15 5L 20179 - 29509 41!2 - 31(2 Sm I! BL69 
9439.050 10591.385 0.15 5L 15897 - 25336 5lfz - 4lf2 Sm II BL69 
9446.900 10582.584 0.06 7L 15242 - 24689 ,P/2 - 3lJ2 Smn BL69 
9454.500 10574.077 0.15 3L Sm BL69 
9458.160 10569.985 0.15 3L Sit! BL69 
9513.690 10508.289 0.06 iL 19400 - 28913 4lf2 - 41!2 : Sm II BL69 
9518.690 10502.770 0.12 4L Srn BL69 
9533./10 lU~b.:L:L3 U.ll 4L 18478 - 28011 1l/2 llfz Sm II BL69 
9551.540 10466.648 0.06 7 L 16428 25980 20/'2 21!2 Sm II BL69 
9565.220 10451.679 0.12 4L 20091 - 29656 1 1 Sm I BL69 
9567.250 10449.461 0.15 ,3 L Sm BL69 
9!:i80.280 10435.249 0.15 3~ 18050 - 27631 21/2 - 2~2 Sm !I BLo9 
9611.680 10401.158 0.12 4L 14856 - 24467 5 - 5- Sm I BL69 
9622.270 10389.711 0.12 4L Sm BL69 
9625.490 10386.235 0.12 4L 20179 - 29804 4lf2 - 4!,-2 Sm !!? BL6Y 
9625.490 10386.235 0.12 4L 21296 - 30921 6 - 5 Sm ;'? HLbY 

9636.640 10374.218 0.12 4L 19035 - 28672 2V2 - 21h Sm li BL69 
9637.690 10373.088 O.IS 3L 14115 - 23752 4lf, - 41/1 Sm fit BL69 
9637.690 10373.088 0.15 3L 18807 - 28445 ;)!,-2 - :W2 ~rn n '? 13L69 
9641.710 10368.763 0.15 3L 17568 - 27210 Plz - V2 Sm Ii BL69 
9645.290 10364.914 0.15 ElL ]2846 - 2249i .) - :2 Sm I BL69 

9648.790 10361.155 0.15 3 L 1419:) - 23842 2lf2 - 21/2 Sm It BL69 
9661.140 10347.910 0.15 3L Sm BL69 
9664.680 10344.120 O.IS 3 L 18478 - 2[!1~;(2 llfz - ~1 Sm II BL69 
9683.200 10324.335 0.08 6 L Sm BL69 
9689.980 1031i.111 0,12 4L 14667 - 24358 3V2 - 3V2 Sm u? BL69 
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Sm-Continued 

I 
Intensity 

u A Au and Energy levels J Spectrum Reference 
(em-I) (A) (em-I) character (em-I) 

9689.980 i 10317.111 0.12 4L 22643 - 32333 6 - 5 Sm I? BL69 

9700.110 10306.337 0.06 7 L 15897 -:- 25597 51h - 4V2 Sm II BL69 

9711.270 10294.493 0.15 3L 16354 - 26065 4 - 5 Sm I BL69 
9713.590 10292.034 0.12 4L Sm BL69 
9716.260 10289.206 0.08 6L 17568 - 27284 IV2 - 2% Sm II BL69 
9740.000 10264.128 0.15 3L Sm BL69 

9757.150 10246.086 0.10 5L Sm BL69 

9768.830 10233.836 0.12 4L 14193 - 23962 2V2 - IV2 Sm II BL69 
9771.520 10231.018 0.15 3L Sm BL69 
9779.040 10223.151 0.15 3L Sm BL69 
9797.830 10203.545 0.12 4L 16615 - 26413 6V2 - 5V2 Sm II? BL69 
9797.830 10203.545 0.12 4L 20648 - 30445 5% - 6V2 Sm II? BL69 
9820.100 10180.406 0.12 4L 14193 - 24013 2V2 - IV2 Sm II BL69 
9835.650 10164.310 0.06 7L 15617 - 25453 6 - 5 Sm I BL69 
9864.300 10134.789 0.08 6L 18807 - 28672 3V2 2V2 Sm II BL69 
9865.940 10133.104 0.08 6L Sm BL69 
9868.500 10130.475 0.15 3L Sm BL69 
9871.520 10127.376 0.15 3 L Sm BL69 
YH/o.HYU 1Ul:l1.H/U U.l:l 4L Sm BL69 
9881.660 ' 10116.984 0.08 6L 19627 - 29509 3V2 - 3V2 Sm II BL69 
9890.020 10108.432 0.08 6L 16615 - 26505 6V2 5% Sm II BL69 
9914.760 i 10083.209 0.06 7 L 14667 24582 3V2 2V2 Sm II BL69 

Sm References 

BL69 Blaise, J., Morillon, c., Schweighofer, M. G., and Verges, J., M070 Morillon, C., Spectrochim. Acta 25B, 513-538 (1970). 

Spectrochim. Acta 24,B, 405-445 (1969). Source: Electrodeless discharge tube (2.45 GHz) 

Source: Electrodeless discharge tube (2.45 GHz) Instrument: Girard grid spectrometer 

Instrument: SISAM spectrometer Detector: PbS and InSb 

Detector: PbS 
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A TOMIC SPECTRAL LINES 

Selenium 

Se, Z = 34 

Se I Normal state of valence electrons 4s24p 4 3PZ 

Se II Normal state of valence elctrons 4s24p 3 4s03/2 

CT 

(em- 1) 

3519.15 
3782.42 
3860.077 
3866.768 

3915.161 
3978.629 
3981.838 
3996.110 
4085.326 
4094.948 
4099.597 
4116.677 
4130.347 
4138.076 
4139.969 
4191.438 
4205.763 
4220.414 
4226.91 
4231.082 
4231.842 
4233.161 
4233.161 
4234.231 
4236.459 
4246.405 
4263.7]4 
4265.970 
4269.944 
4274.376 
4278.094 
4280.350 
4280.492 
42YY.91O 

4314.564 
4321.526 
4329.975 
4335.177 

4335.328 
4336..175 
4389.35 
1390.260 

4392.988 
4393.706 
4394.387 
4419.7lJ 
4434.071 

4449.474 
4454.323 
4469.388 
4482.836 
4492.692 
4559.70 
4560.30 

4562.90 
4569.373 

I 
A 

I 
(A) 

i 28408.20 
26430.89 
25899.15 
25854.34 

25534.77 
25127.43 
25107.18 
25017.5J 
24471.17 
24413.67 
24385.99 
24284.81 
24204.44 
24159.23 
24148.18 
23851.65 
23770.41 
23687.89 
23651.49 
23628. J7 
23623.93 
23616.56 
23616.56 
23610.60 
23598.18 
23542.91 
23447.33 
23434.93 
23413. ]2 
23388.85 
23368.52 
23356.20 
23355.43 
23249.96 
23170.99 

n .23l.J3.66 
23088.52 
23060.82 

23060.01 
23055.51 

22776.20 
22771.48 

22757.34 
22753.62 
22750.09 
22619.74 
22546.49 
22468.43 
22443.98 
22368.32 
22301.22 

22252.30 
21925.28 
21922.40 
21909.9] 

i 21878.87 

aCT 
(em-I) 

! 

Intensitv I 
awl ! 

rharacter i 

1 
1 
4 
1 

1 
2600 

50 
650 
500 
260 

1400 
5 

340 
295 
700 

40 
1 
5 
1 

lIS 
I 

45 
45 

2 
22 
10 
11 
2 

20 
220 

8 
10 
3 

37 
2 

110 
51 

43 

2 

12 
45 

2 

2 
5 
2 
2 
6 

2 

Se 

Energy levels 
(cm- 1) 

59391 -
59391 -
S9::l91 

59287 
59287 
59287 -

59242 -
59242 -
59242 -
59287 -
69614 -
69599 -
69314 -

69314 -
693]4 -
69629 -
59242 -
69614 -
69277 -
69277 -
69277 -
65339 -

69263 -
69263 -
69263 -
65299 

65299 -
-6527/ 

65299 

65277 

-

7lJ54 -

7j 106 -
7i096 -
70388 -
70391 -
70388 -
70390 -

63369 

63373 
fi?1R7 

63373 

63382 

63387 

63373 

63380 
63382 
63479 

73819 

73819 

73541 

73547 

73547 

73863 

63479 

73860 
73541 

73543 

73547 

69614 
73541 

73543 
73543 
69599 
69614 
69599 
69629 

69614 

75588 

75588 
75588 
74948 
74951 
74951 
74960 

I 
J 

3 4 
3 2 
3. - 3. 

2 2 
2 - I 
2 - 3 

1 - 2 
I 

1 - 0 
] - 1 
2 - 2 
2 - 2 
1 - 2 
3 - 2 

3 - 3 
3 - 4 
0 - 1 
1 - 2 
2 - 3 
2 - 2 
2 - 1 
2 - 3 
3 - 2 
1 - 2 
1 - 1 
1 - () 

1 1 
1 - 2 
" 

() 

2 - 2 

3 - 4· 

- 2 
2 - 3 
1 - 1 

3 - 2 
2 - 2 
4 -

211 

I.P. = 78658 cm- 1 

J.P. = 170900 cm- 1 

S","mm I R,{econ", 

Se 
Se 
Se 
S'" 
Se 
Se I 

Se I 

Se I 

Se I 

Se I 

Se I 

Se 
Se I 

Se I 

Se I 

Se I 

Se! 
Se I 

Se I 

Se 
Se 
Se I? 

Se I? 

Se I 

Se I 

Se I 

Se I 

Se! 
Se I 

Se! 
Se I 

Se I 

Se I 

Se I 

Se i 

Se I 

Se! 
Se 
Se 
Se [ 
Se 
Se 
Se 
Se 
Se 
Se 
Se I 

Se 
Se 
Se 
Se! 
Se) 

Se i 

Se! 
Se i 

Se! 

M074 
M074 
M074 
M074 

M074 
M074 
M074 
M074 

M074 
M074 
M074 
M074 
M074 
M074 
M074 
M074 
M074· 
M074 
M074 
M074 
M074 
M074 
M074 
M074 
M074 
M074 
M074 
M074 
M074 
M074 
M074 
M074 
M074 
M074 
M074 
M074 
M074 
M074. 
M074 
M074 
M074 
M07q· 

M071 
M074 
M074 
M074 
M07t'. 
\1074 
M074 
M07L!· 
M074 
M074 
M074 
M074 
M074· 
M074· 
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'112 MICHAEL OUlRED 

Se-Continued 

Intensity 
CT A aCT and Energy levels J Spectrum Reference 

(cm-~ (A) (em-I) character (cm- 1) 

4572.747 21862.73 2 Se M074 
4572.878 21862.10 I Se M074 
4583.944 21809.32 5 Se M074 
4600.551 -21730.60 570 60677 - 65277 2 - 2 Se I M074 
4603.566 21716.36 730 60695 - 65299 0 - 1 Se I M074 
4622.166 21628.98 39 60677 - 65299 2 - 1 Se I M074 
4626.824 21607.20 6 Se M074 
4646.675 21514.89 II Se M074 
4655.637 21473.48 1721 60622 - 65277 I - 2 Se I M074 
4662.350 21442.56 4603 60677 - 65339 2 - 3 Se I M074 
4677.252 21374.24 556 60622 - 65299 I - 1 Se I M074 
4691:872 21307.64 5 Se M074 
4703.999 21252.71 9 69614 - 74318 2 - 1 Se I M074 
4.7174..'~O 211Q220 2 Sf' M074. 
4718.649 21186.72 6 69599 74318 I I Se I M074 
4794.20 20852.85 I Se M074 
4804.307 20808.98 2 Se M074 
4810.281 20783.13 7 Se M074 
4810.428 20782.50 2 Se M074 
4847.15] 20625.05 6 69314 74161 3 2 Se I M074 
4865.365 20547.83 2 Se M074 
4883.943 20469.67 5 69277 - 74161 2 - 2 Se I M074 
4895.470 20421.47 15 61J3I4 - 742U9 3 - 2 !Se I MU74 

4898.30 20409.67 1 69263 - 74161 1 - 2 Se I M074 
4932.259 20269.15 10 69277 - 74209 2 - 2 Se I M074 
4946.639 20210.23 7 69263 - 74209 1 - 2 Se I M074 
5047.833 19805.07 6 Se M074 
5102.919 19591.28 2 Se M074 
5166.978 19348.39 5 Se M074 
5182.045 19292.13 2 Se M074 
5195.638 19241.66 6 70391 - 75587 3 - 4 Se I M074 
5196.343 19239.05 6 70390 - 75587 4 - 5 Se I? M074 
5196.343 19239.05 6 70390 - 75587 4 - 4 Se I? M074 
5198.286 19231.86 3 70388 - 75587 2 - 3 Se I M074 
5198.927 19229.49 3 70388 - 75587 1 - 2 Se I? M074 
5198.927 19229.49 3 70388 - 75587 1 - 1 Se I? M074 
5232.723 19105.29 2 66623 - 71855 1 - I Se I M074 
5270.318 18969.01 2 Se M074 
5285.385 18914.93 7 Se M074 
5285.58 18914.24 2 Se M074 
5312.149 18819.63 21 60677 - 65989 2 - 2 Se 1 M074 
5340.474 18719.82 2 Se M074 
5367.235 18626.48 5 60622 - 65989 1 - 2 Se I M074 
5419.l>99 1 844tl. 5 1 2 Se MO-{4 

5456.660 18321.23 2 Se M074 
5586.997 17893.82 2 Se M074 
5642.080 17719.12 6 Se M074 
56:::;7.146 17671.93 2 St:: M074 
5697.790 17545.87 6 69614 - 75311 2 - 3 Se I M074 
5713.242 17498.42 2 69599 75312 1 2 Se I M074 
5760.489 17354.90 6 Se M074 
5760.64 17354.44- 2 Se M074 
5783.979 17284.42 5 63479 - 69263 2 - 1 Se I M074 
5798.360 17241.55 11 63479 - 69277 2 - 2 Se I M074 
5803.950 17224.94 3 66623 - 72427 I - 2 Se I M074 
5805.65 17219.90 2 Se M074 
5815.574 17190.51 3 Se M074 
5876.35 17012.72 1 69277 - 75153 2 - 1 Se I M074 
5879.489 17003.64 2 Se M074 
5879.592 17003.34 2 Se M074 
5880.470 17000.80 69 63382 - 69263 I - 1 Se I M074 
5881.267 16998.50 2 69314 -:- 75195 3 - 3 Se I M074 
5881.397 16998.12 14 69314 - 75195 3 - 4 Se I M074 
5882.361 16995.33 32 63380 - 69263 0 - 1 Se I M074 
5890.092 16973.03 32 63373 - 69263 2 - 1 Se I M074 
5890.201 16972.71 133 63387 - 69277 3 - 2 Se I M074 

J. Phys. Chem. Ref. Data, Vol. 7, No.1, 1978 



ATOMIC SPECTRAL UNES 

Se-Continued 

Intensity 
CT "- aCT and Energy levels J Spectrum Reference 

(cm- 1) (A) (cm-l) character (cm- 1) 

5890.725 16971.20 2 69263 - 75153 1 - I Sc I M074 

5894.850 16959.33 23 63382 - 69277 1 - 2 Sc i M074 

5904.472 16931.69 79 63373 - 69277 2 - 2 Se I M074 

5918.052 16892.84 7 69277 - 75195 2 - 3 SC! 111074-

5919.325 16889.20 5 69277 - 75196 2 - 2 Se I M074 

5926.989 16867.37 69 63387 - 69314 3 - 3 Se I M074 

5927.278 16866.54 421 60695 - 66623 0 - 1 Se I M074 

5933.708 16848.27 2 69263 - 75196 1 - 2 Se I M074 

5941.263 16826.84 10 63373 - 69314 2 - 3 Se! M074 

5944.470 16817.76 275 63369 - 69314 4 - 3 Se i M074 

5945.878 16813.78 2557 60677 - 66623 2 - 1 Se I M074 

5990.119 16689.60 8 59287 - 65277 2 - 2 Se! M074 

5998.039 16667.56 7 Se M074 
6000.%4 16659.44 1295 60622 - 66623 1 - 1 Se! M074 
6035.139 16565.10 19 59242 65277 1 2 Se I M074 
6051.918 ]6519.17 85 59287 - 65339 2 - 3 Se I M074 

6053.125 16515.88 2 Se M074 
6056.7:)3 16!:>U!:>.YY !:> !:>1J~4~ - 6-'2YY 1 - 1 5e I MO'/4 

6062.098 16491.43 3 Se M074 

6117.183 16342.93 6 , Se M074 
6132.242 16302.80 2 Se M074 
6134.053 16295.06 2 63-479 - 696J4. 2 - 2 Se I M074 

6191.00 16148.07 2 Se M074 
6220.525 16071.42 2 Se M074 
6226.70 16055.48 1 63387 - 69614 3 - 2 Sc I M074 
6235.591 16032.59 6 Sc M074 
6235.75 16032.18 2 Se M074 
6259.632 15971.02 2 69314 - 75574 3 - 2 Se! M074 
6280.75 15917.32 2 Se M074 
6290.674 15892.21 2 Se M074 
62%.423 15877.70 2 69277 - 75574 2 - 2 Se I M074 
6299.649 15869.56 3 Se M074 
6369.798 15694.80 2 Se M074 
6397.562 15626.68 14 65339 - 71737 3 - 4 Se I 

I 
M074 

6400.143 15620.38 135 65339 - 71739 3 - 3 Se I M074 
6400.957 15618.40 1550 65339 - 71740 3 - 2 Se I? M074 
6400.957 15618.40 1550 65339 - 71740 3 - 4 Se I? M074 
6437.911 15528.75 11 65299 - 71737 1 - 2 Se i M074 
6441.137 15520.97 703 65299 - 71740 I - 2 Se i M074 
6461.942 15471.00 1031 65277 - 71739 2 - 3 Se I M074 
6462.753 15469.06 129 65277 - 71740 2 -2 Se I M074 
6473.162 15444.18 2 Se M074· 
6473.27 15443.92 2 Se M074· 
6537.202 15292.89 4 Se M074 
6556.434 15248.03 13 65299 - 71855 1 1 Se! M074 
6592.285 15165.10 9 Se M074· 
65QRnO 15151 4.4 24StO :;<l.qQl - 6'iQRQ ~ - ~ Sf> ! M074 

6701.717 14917.47 1687 59287 - 65989 2 - 2 Se I M074 
6710.697 14897.51 8 Se M074 

6740.190 14832.32 6 Se M07t! 
6746.738 14817.93 1001 59242 - 65989 1 - 2 Se I M074 
6765.785 14776.21 2 Se M074 
6933.172 14419.47 2 Se M074 
6948.244 14388.19 6 Se M07t; 

7003.329 14275.02 3 Se M074 
7012.302 14256.76 3 Se h.107/~ 

7041.25 14198.14 2 65989 - 73030 2 - Se ~ M074-
7053.40 14173.69 2 65989 - 73042 2 - Se : MOi4-
7062.868 14154.68 .3 65989 - 73052 2 - Sc 1 M074 

7067.387 14145.63 7 Se M074 
7081.200 14118.04 2 Se M074 
7082.456 14115.54 2 Se M074 
7086.00 14108.48 2 Se M074 
7087.484 14105.52 2 65339 - 72427 3 - Se I M074· 

7093.575 14093.41 5 65989 - 73083 2 - Se I M074 
7104.842 14071.06 7 65989 - 73094 2 - Se I M074 

J. !lily!;, Chern. Ref. Date, Yo!. i, Nc. 1, 19/5 



214 MICHAEL OUTRED 

Se-Continued 

Intensity 
U A liu and Energy levels J Spectrum Reference 

(em-I) (A.) (em-I) character (em-I) 

7111.564 14057.76 17 65989 - 73101 2 - 3 Se I M074 
7149.279 13983.60 28 65277 - 72427 2 - 2 Se I M074 
7170.730 13941.77 2 Se M074 
7185.795 13912.54 6 Se M074 
7240.882 13806.70 3 Se M074 
7249.851 13789.62 3 Se M074 
7304.938 13685.63 i Se M074 
7318.620 13660.04 16 65299 - 72618 I - 2 Se I M074 
7320.006 13657.46 3 Se M074 
7335.446 13628.71 26 59287 - 66623 2 - I Se I M074 
7366.512 13571.23 6 62247 - 6%14 3 - 2 Se I M074 
7376.780 13552.34 5 65339 - 72716 3 - 3 Se I M074 
7380.466 13545.58 5 59242 - 66623 I - I Se I M074 
7410.697 13490.32 2 66623 - 74033 I - 0 Se I M074 
7423.909 13466.31 2 Se M074 
7438.580 13439.75 5 65277 - 72716 2 - 3 Se I M074 
7460.239 13400.73 10 66623 - 74083 I - 1 Se I M074 
7468.753 13385.46 20 66623 - 74092 1 - 2 Se I M074 
7487.403 13352.11 2 Se M074 
7542.489 13254.60 7 Se M074 
7557.565 13228.16 2 Se M074 
7566.533 13212.48 10 65299 - 72866 1 - 1 Se I M074 
7588.149 13174.84 4 65277 - 72866 2 - 1 Se I M074 
7645.837 13075.44 2 Se M074 
7660.896 13049.73 6 Se M074 
7691.086 12998.51 19 65339 - 73030 3 - 3 Se I M074 
7712.670 12%2.13 14 65339 - 73052 3 - 2 Se I M074 
7742.394 12912.37 5 65299 - 73041 1 - 0 Se I M074 
7754.641 12891.98 6 65339 - 73094 3 - 2 Se I M074 
7764.983 12874.81 9 65277 - 73042 2 - 1 Se I M074 
7770.972 12864.88 2 61828 - 69599 2 - 1 Se I M074 
7779.898 12850.12 2 Se M074 
7780.022 12849.92 3 Se M074 
7785.621 12840.68 9 61828 - 69614 2 - 2 Se I M074 
7805.173 12808.51 2 65177 - 73083 2 1 Se J M074 
7883.381 12681.44 2 Se M074 
7898.448 12657.25 6 Se M074 
7914.242 12631.99 28 65339 73253 3 4 Se I M074 
7918.202 12625.68 8 61681 - 69599 1 - 1 Se I M074 
7948.25 12577.94 2 61681 - 69629 1 - 0 Se I M074 
7962.506 12555.43 3 Se M074 
7986.004 12518.48 29 65277 73263 2 - 3 Se I M074 
80]7.444 12469.39 2 Se M074 
8017.590 12469.16 8 Se M074 
8096.706 12347.32 3 Se M074 
8120.934 12310.49 2 Se M074 
8126.90 12301.45 2 Se M074 
8135.997 12287.69 5 5e M074 
8151. 787 12263.89 3 Se M074 
8200.061 12191. 70 4 Se M074 
8200.186 12191.51 2 Se M074 
8245.866 12123.97 23 50996 61)242 1 1 Be J M074 
8257.950 12106.23 34 63479 71737 2 3 Se I M074 
8258.211 12105.85 11 63479 71737 2 2 Se I M074 
8260.624 12102.31 14- 63479 - 71739 2 3 Se I M074 
R26].4..~.~ 12101.1~ R 63479 - 71740 2 - 2 SP.I M074 

8290.887 12058.14 97 50996 - 59287 1 - 2 Se I M074 
8349.791 11973.07 130 63387 - 71737 3 - 3 Se 1 M074 
8349.886 11972.93 426 63387 - 71737 3 - 4 Se I M074 
8353.280 11968.07 8 63387 - 71740 3 - 2 Se I? M074 
8353.280 11968.07 8 63387 - 71740 3 - 4 Se I? M074 
8354.698 11966.04 101 63382 - 71737 1 - 2 Se I M074 
8354.756 11965.96 50 63382 71737 1 1 Se I M074 
8356.648 11963.25 96 63380 71737 0 - 1 Se I M074 
8357.926 11961.42 6 63382 - 71740 1 - 2 Se I M074 
8364.062 11952.64 292 63373 - 71737 I 2 - 3 Se I M074 
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A TOMIC SPECTRAL LINES 215 

Se-Contillued 

Intensity 
! 

I 
I 

u A Au and Energy levels I J Spectrum Reference 
(em- 1) (A) (em-I) (~haraett'r 

I (em-I) 1 

i 
8364.321 11952.27 112 63373 - 71737 1 2 - 2 Se I M074 
8367.367 11947.92 101 63369 - 71737 -4 - 4 Se I M074 
8368.105 11946.87 752 63369 - 71738 

\ 
4 5 Se i M074 

I 
-

8376.732 11934.56 152 63479 - 71855 2 - 1 Se I M074 
8437.608 11848.46 5 

I 
Se M074 I 

8473.221 11798.66 3 63382 - 71855 1 - 1 Se I M074 
8475.10 11796.04 2 63380 - 71855 0 - 1 I Se I M074 I 

8482.844 11785.27 33 63373 - 71855 2 - 1 Se I M074 
8492.692 11771.61 8 

I 
Se M074 

8596.032 11630.09 2 I 
Se M074 

8611.099 11609.74 5 
I 

Se M07t!, 
8666.181 II 535.95 2 I Se M074 
8675.131 11524.05 4 

! Se M074 
8833.586 11317.33 2 I Se M074 
8894.949 11239.26 57 i 65339 - 74234 3 - 4 Se I M074 
8912.706 11216.87 3 I Se M074 
8934.950 11188.94 28 I 65299 - 74234 1 - 2 Se I I M074 
8956.685 11161.79 43 I 65277 74234 2 3 !:Se I MU74 

8967.793 11147.96 8 Se I M074 
9054.074 11041.73 2 63373 - 72427 2 - 2 Se I I M074 
9071.134 11020.96 2 Se I M074 
9150.2':;9 10925.(i() 2 Se M074 

9205.346 10860.28 8 Se M074 
9237.263 10822.75 68 63479 72716 2 3 Se I M074 
9343.375 10699.84 23 63373 72716 2 3 Se I M074 
Q396,8.~1 10650,30 l!;O 63479 nl{M 2 1 Sf'1 M074 
9387.808 10649.20 4 Se M074 
9442.758 10587.23 2 Se M074 
9442.897 10587.07 8 Se M074 
9457.964 10570.20 2 Se M074-
9489.7OJ ! 10534.85 2 62247 - 71737 3 - 4 Se 1 M074 
9492.944 10531.25 18 63373 - 72866 2 - 1 Se I M074 
9493.094 10531.09 J4 62247 - 71740 I 3 - 2 Se /? M074 
9493.094 10531.09 14 62247 - 71740 3 - 4 Se /? M074 
9551.568 10466.62 21 63479 - 73030 i 2 - 3 : Se I M074 
9563.663 10453.38 4 63479 - 73042 2 - 1 Se I M074 
9625.371 10386.36 4114 50996 - 60622 1 - 1 Se i M074 
9657.679 10351.62 9 63373 - 73030 I 2 - 3 Se / M074 
9680.457 10327.26 7935 50996 - 60677 

" 
I - 2 Se I M074 

9699.058 10307.45 1423 50996 - 60695 ! 1 - 0 Se I M074 
9731.178 10273.43 3 63369 - 73101 i 4 - 3 Se I M074 
9735.524 10268.85 I 3 I Se 

i 
M074 

I 

63479 - I 9784.688 10217.25 i 400 73263 i 2 - 3 Se! M07d, 

9862.911 10136.22 5 Se i M074 
9866.567 ]0132.46 9 63387 - 73253 3 - 4 Se i '! M074 
9890.801 10107.63 39 63373 - 73263 2 - 3 Se I I M074 
9911.395 10086.63 6 61828-- 71739 2 - S Se I I M074 
9917.996 10079.92 8 Se M074 
9936.602 10061.04 2 I Se i M074 

I ! 

Se Reference 

M074 MoriIlon, C., and Verges, J., Physica Scripta 10, 227-235 Additional References 
(1914.). 

Source: Electrodeless discharge tube (2.45 GHz) 
Instrument: Fourier transform spectrometer 
Detector: PbS cooled with liq~id nitrogen 

George, S., Fredrickson, J. E., and Tucker, A. 'IV., 1. Opt. 
Soc. Amer. 63~ 596 (1973). 



MICHAEL OUT RED 

Silicon 

Si, Z = 14 

Si I Normal state of valence electrons 3S 23p 2 3P o J.P. = 65747 cm- 1 

Si II Normal state of valence electrons 3s23p 2po1/ 2 
J.P. = 131838 cm- 1 

Si 

Intensity I 

cr A Acr and Energy levels 
I 

J Spectrum Reference 
(em-I) (A) (em- l ) character (em- l ) 

3866.76 25854.38 0.01 6 45321 - 49188 I 3 - 2 Si I LI65 
4531.30 22062.71 0.01 12 54257 - 58788 3 - 4 Si I LI65 
4569.27 21879.35 0.01 8 54205 - 58774 2 - 3 Si I LI65 
4581. 77 21819.69 0.01 5 54205 - 58786 2 - 3 Si I LI65 
4590.16 21779.77 0.01 9 54185 - 58775 1 - 2 Si I LI65 
4681.63 21354.24 0.01 2] 50189 - 54871 2 - I Si I LI65 
4779.47 20917.]3 0.0] 

I 

12 54257 - 59037 3 - 4 Si I LI65 
4805.43 20804. ]3 0.01 4 49399 - 54205 I - 2 Si I LI65 
4829.94 20698.56 0.01 4 54205 - 59034 2 - 3 Si I Ll65 

I 

4852.37 20602.86 0.01 4 54257 - 59]09 3 - 3 Si I LI65 
4904.85 20382.43 0.01 I 54205 - 59]09 2 - 3 Si I LI65 
4905.82 20378.38 0.01 2 54205 - 59110 2 - 2 Si I LI65 
4914.14 20343.87 0.01 4 49399 - 54313 1 - 1 Si I Ll65 
4924.32 20301.83 0.0] 1 53387 - 5831] 1 - 0 Si I Ll65 
4925.65 20296.36 0.0] 2 54185 - 59110 1 - 2 Si I Ll65 
4996.64 20007.97 0.01 3 49188 - 54185 2 - I Si I LI65 
5016.47 19928.88 0.02 31 49188 - 54205 2 - 2 Si I Ll65 
5068.97 19722.50 0.02 110 49188 - 54257 2 - 3 Si I LI65 
5124.67 19508.13 

I 
0.02 14 49060 - 54185 I - I Si I Ll65 

5125.20 19506.12 0.02 5 49188 - 54313 2 - I Si I Ll65 
5128.55 19493.38 I 0.02 13 49399 - 54528 1 - 2 Si I LI65 i 

5144.49 19432.97 0.02 48 49060 - 54205 ] - 2 Si I Ll65 
5156.97 19385.94 

I 
0.02 15 49028 - 54185 0 1 Si I LI65 

5184.42 19283.29 I 0.02 8 49060 54245 1 0 Si I LI65 
5253.21 19030.79 

I 
0.02 5 49060 - 54313 1 1 Si I Ll65 

5285.51~·' 189]4.48 0.02 R 49028 54313 0 - I Si, l.ltifi 
5339.59 18722.90 

I 

0.02 26 49188 - 54528 2 - 2 Si I LI65 
5388.07 18554.45 0.02 2 53387 - 58775 1 - 2 Si I LI65 
5426.60 18422.72 0.02 7 53362 58788 3 - 4 Si I LI65 
5467.62 18284.51 0.02 3 49060 54528 1 2 Si I Ll65 
5674.79 17617.00 I 0.02 3 53362 - 59037 3 - 4 Si I LI65 

I 

5723.55 17466.92 

I 
0.02 4 53387 - 59110 1 - 2 Si I LI65 

5769.67 17327.29 0.02 28 53362 - 59131 3 - 4 Si I LI65 
5803.71 17225.64 0.02 4 53387 - 59191 1 - 2 Si I Ll65 
5940.79 16828.18 

i 
0.02 3 48264 - 542U5 3 - 2 Si I 

I 
Ll65 

5993.29 16680.77 0.02 29 48264 - 54257 3 - 3 Si I LI65 
6082.92 16434.98 

i 

0.02 1 48102 - 54185 2 - 1 Si I ! Ll65 
6102.76 16381.55 0.02 16 48102 - 54205 2 - 2 Si I LI65 
6103.30 16380.12 

I 

0.02 8 47284 53387 1 1 Si 1 LI65 
6155.26 16241.84 0.02 7 48102 54257 2 - 3 Si I LI65 
6165.19 16215.68 0.02 11 48020 - 54185 I - I Si I LI65 
6185.01 16163.71 0.02 60 48020 - 54205 1 - 2 Si I LI65 
6211.49 16094.90 0.02 20 4S102 - 54313 2 - 1 Si I LI65 
6224.94 16060.03 0.02 95 48020 - 54245 1 0 Si I Ll65 
6263.94 15960.04 0.02 40 48264 54528 3 2 Si I LI65 
6292.18 15888.39 0.02 190 40991 47284 1 1 Si I Ll65 
6293.76 15884.4] 0.02 5 

I 

48020 - 54313 1 1 Si I Ll65 
6313.97 15833.58 0.02 

I 

7 50189 - 56503 2 - 2 Si I LI65 
6425.88 15557.81 0.02 7 48102 54528 2 - 2 Si I LI65 
6501.49 15376.88 0.02 ! 4 50189 - 56690 2 2 Si I LI65 
7028.19 14224.54 0.02 6 

I 

40991 48020 1 1 Si I Ll65 
7029.76 14221.36 0.02 I 2 47284 - 54313 J - 1 Si I Ll65 
7103.67 14073.39 0.02 

! 
3 49399 - 56503 1 - 2 Si I LI65 

7291.23 137] 1.36 0.02 ! 5 

I 

49399 - 56690 1 - 2 Si I LI65 
7300.55 113693085 0.02 I 8 49399 56700 I - I Si I Ll65 
/;)14./1 1.":S06"t.::l') V.V:::: I j 49188 - 56503 2 - 2 5i I LlOb I 

J. Phys. Chern. Ref. Data, Vol. 7, No.1, 1978 



A TOMIC SPECTRAL LINES 217 

Si-Contillued 

I 
Intensity 1 Sp'ctrum I R,f","" u "- Au and Energy levels J 

(em- l ) (A) , (em- l ) character (em- l ) 

7333.7] 13631.94 0.02 4 49399 - 56733 1 - 0 Si I 

I 
L165 

7502.26 13325.67 0.02 3 49188 - 56690 2 - 2 Si I LI65 
7511.64 13309.04 0.02 

i 
5 49188 - 56700 2 1 Si I 

I 

LI65 : -
7523.77 13287.58 0.02 9 39760 - 47284 1 - 1 Si I LI6S 
7586.96 13176.90 0.02 II 47284 - 54871 1 - 1 Si I LI6S 
7630.31 13102.05 0.02 3 49060 - 56690 1 - 2 Si I LI65 
8065.03 12395.82 0.02 6 39955 - 48020 2 - 1 Si I LI65 
8068.72 12390.16 0.02 4 40991 - 49060 1 - 1 Si I LI65 
8147.28 12270.68 0.02 120 39955 - 48]02 2 - 2 Si I LI65 
8259.79 12103.53 0.02 150 39760 - 48020 1 - 1 Si I LI65 
8274.50 12082.01 0.02 4 50499 - 58774 2 - 3 Si I LI65 
8309.23 12031.51 0.02 440 39955 - 48264 2 - 3 Si I LI65 
8336.91 11991.57 0.02 220 39683 - 48020 0 - ] Si I LI65 
8342.053 11984.18 0.02 10 39760 - 48102 1 - 2 Si I RA65 
8544.49 11700.24 0.02 3 50566 59110 ] 2 Si I LI65 
8588.01 11640.96 0.02 4 50602 59]90 0 - 1 Si I LI65 
8610.10 11611.09 0.02 12 50499 - 59109 2 - 3 Si J LI65 
8611.12 11609.72 0.02 1 50499 59110 2 - 2 Si I LI65 

8623.99 11592.38 0.02 3 50566 - 59190 1 - 1 Si I LI65 
8624.17 11592.14 0.11 4 50566 - 59190 1 - 1 Si I RA65 
8624.64 11591.52 0.02 5 50566 59191 1 2 Si I LI65 
8691.12 11S02.IH 0.11 1 50199 - 59191 :1 - 2 Si I RA65 
8704.00 11485.83 0.02 5 50189 - 58893 2 - 3 Si I LI65 
884D.4 11308.5 0.40 2 49933 - 58774 3 - 3 Si I RA65 
8855.107 11289.83 0.02 IS 49933 - 58788 3 - 4 Si I RA65 
8924.63 11201.88 0.03 4 49850 - 58775 2 - 2 Si I RA65 
8928.68 11196.80 0.08 2 50189 - 59Jl8 2 - 3 Si I RA65 
8936.030 11187.588 0.01 16 49850 - 58786 2 - 3 Si I RA65 
8982.240 11130.03 0.01 12 50054 - 59037 4 - 4 Si I RA65 
9073.601 11017.965 0.01 80 50054 - 59128 4 - 5 Si I RA65 
9077.121 ] 1013.69 0.02 5 50054 - 59131 4 - 4 Si! i RA65 
9101.222 10984.527 0.01 20 49933 - 59034 3 - 3 Si I RA65 
9103.266 10982.061 0.01 30 49933 - 59037 3 - 4 Si I RA65 
9105.548 10979.308 0.01 80 39955 - 49060 2 - I Si I RA65 
9184.155 10885.336 0.01 30 49850 - 59034 2 - 3 Si I RA65 
9186.29 10882.80 0.02 5 48264 - 57450 3 - 3 Si i LI65 
9197.501 10869.541 0.01 130 40991 - 50189 1 - 2 Si I RA65 
9198.135 10868.79 0.01 30 49933 - 59131 3 - 4 Si I RA65 
9219.288 10843.854 0.01 60 47284 - 56503 I - 2 Si I RA65 
9233.562 10827.091 0.01 140 39955 - 49188 2 - 2 Si I RA65 
9260.10 10796.06 0.03 7 49850 - 59110 2 - 2 Si I RA65 
9268.003 10786.856 0.01 80 39760 - 49028 0 - 0 Si 1 RA65 
9269.976 10781.560 0.01 30 18102 - 57372 2 - 2 Si i RA65 
9300.31 ] 10749.384 0.01 60 39760 - 49060 0 - 1 Si! RA65 
9319.364 10727.408 0.01 30 48264 57583 3 4 Si I RA65 
9348.257 10694.251 0.01 30 48102 57450 2 3 Si! RA65 
9352.220 10689.719 0.01 25 48020 - 57372 1 - 2 Si r RA6S 
9356.11 10685.28 0.09 6 Si RA65 
9377.436 10660.975 0.01 120 39683 - 49060 0 - 1 Si I RA65 
9406.844 10627.647 0.01 20 47284 56690 1 2 Si I RA65 
9428.326 10603.431 0.01 120 39760 49188 1 2 Si I RA65 
9444.6]7 10585.141 0.01 120 39955 - 49399 2 - 1 Si I RA65 
9447.298 10582.14 0.02 2 50189 - 59636 2 - 1 Si i RA65 
9522.331 10498.75 0.01 1 Si RA65 
9599.179 10414.70 0.02 10 Si RAnS 
9639.380 10371.269 0.01 30 39760 - 49399 1 - 1 Si I RA65 
9716.510 10288.942 0.01 10 39683 - 49399 0 - I Si I RA65 
9843.86 10155.83 0.05 5 49188 - 59032 2 - 2 Si [ RA65 
9899.70 10098.55 0.10 I Si RA65 
9929.52 10068.22 0.10 2 49188 - 59118 2 - :-l Si I RA65 
9971.52 10025.81 0.10 2 49060 - 5Y032 1 - 2 Si I RA65 
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Si References 

LI65 Litzen, U., Ark. Fys. 28, 239-248 (1965). 
Source: Condensed hollow cathode 
Instrument: 1 m Pfund spectrometer 
Detector: PbS 

RA65 Radziemski, L. 1., Jr., and Andrew, K. L., J. Opt. Soc. Amer. 
55,474-491 (1965). 

Source: Electrodeless discharge tube (2.45 GHz) and 
Silicon.argun arc 

Instrument: 30' grating spectrograph 
Detector: Photographic 

J. Phys. Chem. Ref. Data, Vol. 7, No.1, 1978 

Additional References 

Litzen, U., Ark. Fys. 31, 453 (1966). 
Radziemski, L. J., Jr., Andrew, K. L., Kaufman, V., and Litzen, 

U., J. Opt. Soc. Amer. 57, 336 (1967). 
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Sodium 

No, Z = 11 

Na I Normal state of valence electrons 2p63s 251/ 2 LP. = 41449 cm-

Nan Normal state of valence electrons 2p 6 ISO J.P. = 381395 cm- 1 

Na 

I Intensity I Spoctrum I Reference (j "- aCT' ) and Energy levels J 
(em-I) (A.) (em-,) character (em- 1) 

2472.622 40431.880 0.01 34586 - 37059 NaI LZ70 
4276.15 23379.14 0.01 30272 - 34548 Ph - 2% Nal J061 
4281. 78 23348.38 0.01 30266 - 34548 lJ2 - Ilh NaI J061 
4527.00 22083.66 0.01 25739 - 30266 112 - % NaI 1061 
4532.59 22056.40 0.01 25739 - 30272 112 - IlJ2 Na.1 J061 
5414.06 18465.39 0.01 B 29172 - 34586 Na I J061 
6105.62 16373.87 0.01 30266 - 36372 lJ2 - Ih Nal J061 
6764.17 14779.75 0.0] 30272 - 37036 Ph - 2112 NaI J061 
6769.76 14767.54 0.01 30266 - 37036 lJz 1112 Na I J061 
7884.79 12679.17 0.01 B 29172 - 37057 Na) J061 
8766.62 I 11403.78 0.03 12 V 16973 - 25739 1112 - lJ2 Nal RI56 
8783.82 i 11381.45 0.03 llV 16956 - 25739 lJ2 - Ih NaI RIs6 
8928.35 \ ] 1197.21 0.03 2V 30272 39200 llh 2lJz NaI RI56 
8933.96 1 1190. 19 0.03 1 V 30266 39200 Ih 1112 Na I ) RI56 
9226.93 110834.87 0.03 8 VB 29172 - 38399 Na I RI56 
9300.39 10749.29 0.03 9V 25739 35040 lJz 112 Na I R156 
9302.86 10746.44 0.03 lOY 25739 - 35042 112- 1112 NaI RI56 
9456.11 10572.28 0.03 3V 

I 
30272 39728 1112 2lJ2 Nal RI56 

9461.73 10566.00 0.03 1 V 30266 39728 lh- llh Na I RI56 

No References 

RI56 Risberg, P: Ark. Fys. 10,583-605 (1956). LZ70 Litzen, U., Physica Scripta 1, 253-255 (1970). 
Source: Hollow cathode Source: Hollow cathode 
Instrument: 21' Wadsworth spectrograph Instrument: 1 m Pfund and 1.5 m Czerny.Turner spectrometer 
Detector: Photographic Detector: PbS cooled with liquid nitrogen 

J061 Johansson, 1., Ark. Fys. 20, 135-146 (196l). 
Source: Hollow cathode 
Instrument: 1 m Pfund spectrometer 
Detector: PbS 
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Sulphur 

S, Z = 16 

51 Normal state of valence eleclrow:; 3s23p 1 2P2 I.P. ~ 83558 cm-' 

S II Normal state of valence electrons 3s23p 3 4S0 3/2 J.P. 188200 cm-1 

s 

! 
Intensity I \ 

(j A /l& and' I Energy levels J :Spectrum Reference 
(em- 1) (A) (em-i) I character i (em-i) 

I 

29]7.143 34270.76 0.01 12 71350 - 74267 1 - 2 5 I JA67 
2918.192 34258.45 0.01 6 71350 - 74268 1 - 1 5 I JA67 
2920.251 34234.29 0.02 2 71350 - 74270 ] - 0 5 I JA67 
3208.470 31159.00 0.0] 11 70701 - 73910 2 - 1 5 I JA67 
3212.137 31123.43 0.01 18 70701 - 73913 2 - 2 5 J JA67 
3218.174 31065.04 0.01 23 70701 - 73920 2 - 3 5 I JA67 
3770.689 26513.12 0.01 13 5 JA67 
3771.945 26504.29 0.01 9 5 JA67 
3772.687 26499.08 0.01 6 5 I JA67 
3817.928 26185.07 0.02 5 51 JA67 
3973.992 25156.75 0.02 2 5 JA67 
4032.621 24791.00 0.02 3 5 I JA67 
4077.843 24516.08 0.01 7 5 J JA67 
4094.589 24415.81 0.01 21 70173 - 74267 3 - 2 5 I JA67 
4102.360 24369.56 0.02 4 70165 74267 2 - 2 S I JA67 

4103.413 24363.31 0.01 11 70165 74268 2 1 S I JA67 
4104.959 24354.13 0.02 3 70163 74268 1 - 1 S I JA67 
4107.002 24342.02 0.02 4 70163 - 74270 1 - 0 S I JA67 
4349.063 22987.18 0.02 5D 73920 78269 3 4 S 1 JA67 
4349.43 22985.25 0.02 5B 73920 - 78269 3 - S I JA67 
4355.60 22952.70 0.02 2B 73913 - 78269 2 - S I JA67 
4359.61 22931.55 0.02 2B 73910 78270 1 S I JA67 
4367.817 22SgSASS 0.01 26·B 63171 - 67841 3 - 3 S I ]A67 

4368.06 22887.23 0.01 26 B 63456 - 67824 2 - 2 S 1 JA67 
4370.271 22875.640 0.02 I I 63445 - 67815 1 - 1 51 JA67 I 

4379.J22 22829.400 0.02 5 I 63445 -
I 

67824 1 - 2 S I JA67 
4385.725 22795.029 0.01 70 I 63456 - 67841 2 - 3 51 JA67 
4402.584 22707.738 0.01 1250 I 63474 - 67876 3 - 4 S 1 JA67 
4412.746 22655.455 0.01 25 I 63474 - 67886 3 - 2 S I JA67 
4414.958 22644.090 0.01 13S 63474 - 67889 3 - 3 S I JA67 
4428.386 22575.431 0.01 75 63456 - 67884 2 - 1 51 JA67 
4430.655 22563.867 0.01 225 63456 - 67886 2 - 2 S I JA67 
4432.866 22552.612 0.01 280 63456 - 67889 2 - 3 S 1 JA67 
4438.093 22526.053 0.01 115 63445 - 67883 1 - 0 S 1 JA67 
4439.462 22519.105 0.01 185 63445 - 67884 1 - 1 S! JA67 
4441. 733 22507.592 I 0.01 115 63445 - 67886 I - 2 S I ]A67 
5272.070 18962.706 

I 
0.02 5 64891 - 70163 2 - 1 S I JA67 

5273.23 18958.53 0.01 80 B 64890 - 70163 0 - 1 S 1 JA67 
5273.58 18957.29 I 0.01 80 B 64891 - 70165 2 - 2 S I JA67 
5275.685 18949.711 I 0.01 55 64888 - 70163 1 - I S I JA67 
5277.223 18944.188 0.01 335 64888 - 70165 1 - 2 S I JA67 
5281.378 18929.285 0.01 635 64891 70173 2 3 5 I JA67 
6023.453 16597.23 0.02 3 67886 - 73910 2 - 1 S r JA67 
6024.922 16593.191 0.01 7 67889 73913 3 2 S I JA67 
6025.734 16590.956 0.02 4 67884 - 73910 1 - 1 S! JA67 
6027.128 16~87.118 0.01 7 67883 - 73910 0 - 1 S I? JA67 
6027.128 16587.118 0.0] 7 67886 73913 2 2 S !? JA67 
6030.943 16576.63 0.02 4 67889 - 73920 3 - 3 51 JA67 
6043.325 16542.665 0.01 25 67876 - 73920 4 - 3 S I JA67 
6458.816 15478.485 0.01 145 64891 - 71350 2 - 1 51 JA67 
6460.014 15475.615 0.01 35 64890 - 71350 0 - 1 SI JA67 
6462.436 15469.813 0.01 95 64888 - 71350 1 - 1 5[ JA67 
6482.365 15422.255 0.01 210 B 70173 - 76655 3 - SI JA67 
6490.147 15403.762 0.01 130 B 70165 - 76655 2 - 5[ JA67 
6491.708 15400.057 0.01 75 70163 - 76655 1 - 2 SI JA67 
7130.911 14019.620 

r 
0.01 30 64891 - 72022 2 - 2 S I JA67 
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S-Continued 

I A lAO" 
I 

Intensity I 
Energy levels J Spectrum i Reference 0" 

I 
and I 

(em- 1) (A) (em- 1) character (em- 1) 

7134.532 14012.505 0.02 1 64888 - 72022 ] - 2 5 I JA67 
7227.740 13831.803 0.01 240 63474 - 70701 3 - 2 5 I JA67 
7245.648 13797.6]6 0.01 160 63456 - 70701 2 - 2 5 I JA67 
7256.724 13776.556 0.01 145 63445 - 70701 1 - 2 5 I JA67 
7489.747 ]3347.935 0.01 7 64891 - 72381 2 - I 5 I JA67 
7493.367 13341.488 0.01 8 64888 - 72381 1 - ] 5 I JA67 
7682.69 13012.72 

I 

0.01 5 64888 - 72570 1 - 0 5 I JA67 
7985.938 12518.585 0.01 6B 70165 - 78151 2 - 5 I JA67 
7987.659 12515.888 0.01 4B 70163 - 78151 1 - 5 I JA67 
8029.234 12451.082 0.01 10 70173 - 78202 3 - 3 5 I JA67 
8548.46 11694.82 0.02 2 63474 - 72022 3 - 2 5 I JA67 
8566.355 11670.38] 0.01 10 63456 - 72022 2 - 2 5 I JA67 
8577 .431 11655.312 0.01 10 63445 - 72022 1 - 2 5 I JA67 
8612.854 11607.375 0.02 4 69236 77849 2 1 S I JA67 
86]7.017 11601. 768 0.01 13 69236 77853 2 1 5 I JA67 
8675.657 11523.350 0.01 6 69236 - 77912 2 - 1 S I JA67 
8737.50 11441.79 0.02 4 5 JA67 
8764.766 11406.195 0.01 165 B 67889 - 76653 3 - 5 I JA67 
8767.004 11403.283 0.0] 150 B 67886 - 76653 2 - S I JA67 
8769.296 11400.303 0.01 85 B 67884 - 76653 1 - S I JA67 
8770.689 11398.492 0.01 30 67883 - 76653 0 - 1 5 I JA67 
8777.134 11390.122 0.01 265 B 67876 - 76653 4 - S I JA67 
8811.907 11345.175 0.01 24 B 67841 - 76653 3 - 5 I JA67 
8813.45 11343.19 0.02 2B 67841 - 76655 3 - 5 I JA67 
8838.50 11311.03 0.02 I B 67815 - 76653 ] - 5 I JA67 
8839.94 11309.20 0.02 1 67815 - 76655 ] - 2 5 I JA67 
8914.438 11214.687 0.01 28 B 69236 - 78151 2 - 5 I JA67 
8925.184 11201.183 0.01 5 63456 - 72381 2 - I 5 I JA67 
8936.263 11187.297 0.01 16 63445 - 72381 1 - 1 5 I JA67 
8970.146 11145.037 0.0] 25 B 70173 - 79143 3 - 5 I JA67 
8977.932 11]35.373 0.01 18 B 70165 - 79143 2 - 5 I JA67 
8979.51 11133.42 0.01 13M 70163 - 79143 1 - 2 SI JA67 
9125.54 10955.26 0.01 9 63445 - 72570 1 - 0 5 I JA67 
9402.04 10633.08 0.01 210 69236 - 78638 2 - 3 5 I JA67 
9558.153 10459.406 0.0] 1300 55329 - 64888 1 - I S I JA67 
9560.575 10456.757 0.0] 310 55329 - 64890 1 - 0 5 I JA67 
9561. 769 10455.451 0.01 1850 55329 - 64891 1 - 2 51 JA67 
9962.940 10034.447 0.01 1 L 67886 - 77849 2 - 1 5 I JA67 
9963.234 10034.151 0.01 2L 67889 - 77852 3 - 2 51 JA67 
9965.210 10032.16] 0.01 2L 67884 - 77849 1 - 1 51 JA67 
9965.429 10031.941 0.01 2L 67886 - 77852 2 - 2 SI JA67 
9966.433 10030.930 0.01 1 L 67889 - 77855 3 - 3 5 I JA67 
9967.098 10030.26] 0.01 1 L 67886 - 77853 2 - 1 51 JA67 
9978.816 10018.483 0.01 4L 67876 77855 4 3 SI JA67 

S References 

JA67 lakobsson, L. R., Ark. Fys. 34, 19-31 (1967). 
50urce: Electrodeless discharge (18 MHz) 

Instrument: 1 m Pfund spectrometer 
Detector: PbS cooled with liquid nitrogen 

J. fhys. Chern. Ref. Dar .... , Vol. 7, N~. t, 197& 
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Tellurium 

Te, Z = 52 

Te I Normal state of valence electrons SS2Sp43P2 I.P. = 72667 cm- 1 

Te II Normal state of valence electrons 5s25p3 4s03/2 I.P. = 150000 cm-1 

Te 

Intensity 
u A au and Energy levels J Spectrum Reference 

(cm- l ) (A) (cm- l ) character (em-I) 

3678.272 27179.26 7 Te M075 
3764.921 26553.74 15 Te M075 
3766.988 26539.17 38 61133 - 64900 1 - 2 Te I M075 
3782.745 26428.62 13 Te M075 
3817.420 26188.56 6 Te M075 
3842.590 26017.02 2 Te M075 
3934.690 25408.03 4 60629 - 64564 2 - 2 Tel M075 
4019.989 24868.90 2 64900 - 68920 2 - 1 Te I? M075 
4019.989 24868.90 2 64900 - 68920 2 - 2 Tel? M075 
4022.385 24854.09 8 Te M075 
4047.483 24699.97 2 64564 - 68611 2 - 2 Tel? M075 
4047.483 24699.97 2 64564 - 68611 2 - 1 Tel? M075 
4129.542 24209.15 2 Te M075 
4154.468 24063.90 6 64062 - 68216 4 - 4 Tel M075 
4155.308 24059.04 25 64062 - 68217 4 - 5 Te 1 M075 
4157.739 24044.97 11 64058 - 68216 2 - 3 Tel M075 
4158.667 24039.61 4 64058 - 68217 2 - 2 Te I M075 
4166.210 23996.08 2 64437 - 68603 2 - 2 Tel? M075 
4166.210 23996.08 2 64437 - 68603 2 - 3 Tel? M075 
4168.916 23980.51 5 64047 - 68216 3 - 3 Tel M075 
4169.231 23978.70 17 64047 68216 3 - 4 Tel M075 
4196.704 23821.72 4 Te M075 
4223.911 23668.28 4 63993 - 68217 1 - 2 Tel M075 
4227.045 23650.73 2 Te M015 
4270.459 23410.30 2 60629 64900 2 2 Te I M075 
4291.424 23295.93 2 60629 - 64921 2 - 3 Te I M075 
4291.606 23294.94 27 54535 - 58826 3 - 3 Tel M075 
4318.670 23148.96 2 64088 68407 1 1 Tel M015 
4393.312 22755.66 48 54199 - 58592 2 2 Te I M075 
4403.284 22704.13 3 63296 - 67700 2 - 2 Tel M075 
4425.210 . 22591.63 2 63982 - 68407 0 - I Tel M075 
4432.340 22555.29 74 54160 - 58592 1 - 2 Te I M015 
4437.079 22531.20 3 Te M075 
4486.191 22284.54 4 63921 - 68407 2 - 1 Tel M075 
4522.966 22103.35 4 64088 - 68611 1 - 1 Tel? M075 
4522.966 22103.35 4 64088 - 6&Hl 1 - 2 Te I? M075 
4546.952 21986.75 7 54199 - 58746 2 - 1 Tel M075 
4570.557 21873.20 2 61133 - 65703 1 - 1 Tel M075 
4585.980 21799.64 37 54160 - 58746 1 - 1 Te I M075 
4593.550 21763.72 2 Te M075 

4605.395 21707.74 10 61133 65738 1 - 1 Te I M075 
4621.495 21632.12 10 63741 - 68362 3 - 2 Tel M075 
4627.830 21602.50 464 54199 - 58826 2 - 3 Tel M07S 
4692.661 21304.06 3 63669 68362 1 2 Tel M015 
4750.712 21043.73 1023 0- 4750 2 1 Tel M075 
4751. 785 21038.98 8 63610 - 68362 2 - 2 Tel M075 
4760.529 21000.34 4 Te M075 
4783.867 20897.89 42 58826 - 63610 ;3 - 2 Te I M015 

4796.857 20841.29 2 63610 - 68407 2 - 1 Tel M075 
4805.899 20802.08 3 63556 - 68362 I - 2 Te I M075 
4806.377 20800.01 4 Te M075 
4810.632 20781.62 57 58746 - 63556 1 - 1 Tel M075 

4831.239 20692.98 5 640BB - 68920 1 - 1 Te I? M07S 
4831.239 20692.98 5 64088 - 68920 1 - 2 Tel? M075 
4839.700 20656.80 11 Te M075 
4850.970 20608.81 .3 63556 - 68407 1 - 1 Te I M015 

J. Phys. Chern. Ref. Data, Voi. 7, No.1, 1978 
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Te~CoDtinued 

Intensity 
Spectrum Reference CT A ACT and Energy levels J 

(cm-~ (A) (cm-~ character _ (cm-~ 

4864.745 20550.45 3- 58746 - 63610 1 - 2 Tel M075 
4870.597 20525.76 8 61133 - 66003 1 - 0 Te I M075 
4923.870 20303.69 46 58746 - 63669 1 - 1 Te I M075 
4962.030 20147.54 239 55667 - 60629 2 - 2 Te I M075 
4963.749 20140.56 9 Te M075 
4964.273 20138.44 66 58592 - 63556 2 - 1 Te I M075 
4998.754 19999.53 3 63921 - 68920 2 - 1 Tel? M075 
4998.754 19999.53 3 63921 - 68920 2 - 2 Te I? M075 
5018.385 19921.29 15 58592 - 63610 2 - 2 Te I M075 
5055.258 19775.99 5 63556 - 68611 1 - 1 Te I? M075 
5055.258 19775.99- 5 63556 ~ 68611 1 - 2 Te I? M075 
5077:510 19689.32 37 58592 - 63669 2 - 1 Te I M075 
&194.534 19b23.52 2b'J jlSlf26 - b3'J21 is - 2 Te I M075 
5146.942 19423.71 5 Te M075 
5175.411 19316.86 11 58746 - 63921 1 - 2 Te I M075 
5236.389 19091.92 91 58746 - 63982 1 - 0 Te I M075 
5274.110 1895:'.35 b'J 55355 - 6062Y 1 - 2 Tefl MU75 
5307.039 18837.76 3 63296 - 68603 2 - 2 Te :I? M075 
5307.039 18837.76 3 63296 68603 2 - 3 Tel? M075 
5309.418 18829.31 4 63610 - 68920 2 - 1 Tel? M075 
5309.418 18829.31 4 03010 - M92U 2 - 2 Tel? M075 
5324.126 18777.30 394 55809 - 61133 0 - 1 Te I M075 
5325.890 18771.08 3 Te M075 
5329.051 18759.94 48 58592 - 63921 2 - 2 Te I M075 
5363.531 18639.34 4 63556 - 68920 1 - 1 Tel? M075 
5363.531 18639.34 4 63556 - 68920 1 - 2 Tel? M075 
5401.222 18509.27 7 Te M075 
5415.078 18461.91 16 Te M075 
5465.500 18291.59 2782 55667 - 61133 2 - 1 Te I M075 
5496.564 18188.22 43 58592 - 64088 2 - 1 Te I M075 
5500.282 18175.92 4 Te M075 
5519.516 18112.58 10 Te M075 
5531.517 18073.29 11 Te M075 
5533.064 18068.23 6 Te M075 
5537.686 18053.15 6 Te M075 
5737.528 17424.35 28 58826 - 64564 3 - 2 Te I M075 

-5777.586 17303.54 1958 55355 - 61133 1 - 1 Tel M075 
5807.169 17215.39 11 4750 - 10557 1 - 2 i Te I M075 
5818.406 17182.14 30 58746 - 64564 1 - 2 Te I M075 
6073.296 16461.03 44 58826 - 64900 3 - 2 Te I M075 
fiW4.445 16403.90 . 3761 54535 - 60629 3 - 2 Te I M075 
6154.173 16244.70 14 58746 - 64900 1 - 2 Te I M075 
6307.814 15849.02 43 58592 - 64900 2 - 2 Te I M075 
6400.033 15620.65 4 Te M075 
b430.069 15:>46.23 2430 54199 - 6U629 2 - 2 Te I M075 
6442.499 15517.69 7 57114 - 63556 2 - 1 Te I M075 
6469.696 15452.45 1480 54160 - 60629 1 - 2 Tel M075 
6531.504 15306.23 14 Te M075 
6555.740 15249.64 16 57114 - 63669 2 - 1 Te I M075 
6566.851 15223.84 30 61133 - 67700 1 - 2 Te I M075 
6630.018 15078.79 6 Te M075 
6631.373 ' 15075.71 10 _ Te M075 
6679.870 14966.26 17 Te M075 
6768.280 14770.77 15 56842 - 63610 3 - 2 Te I M075 
6807;117 14686.49 2 Te M075 
6807.280 14686.14 19 57114 - 63921 2 - 2 Te I M075 
6868.763 14554.68 129 58826 - 65695 3 - 4 Te I M075 
6869.583 14552.95 26 58826 - 65696 3 - 3 Tel M075 
6887.521 14515.04 76 58826 - 65714 3 - 3 Tel M075 
6888.247 14513.51 1052 58826 - 65715 3 - 4 Te I M075 
6892.791 14503.95 4 58826 - 65719 3 - 2 Te I M075 
6898.573 14491. 79 9 56842 - 63741 3 - 3 Te I M075 
6934.138 14417.46 220 54199 - 61133 2 - 1 Te I M075 
6957.743 14368.55 5 58746 - 65703 1 - 1 Te I M075 
6964.215 14355.20 76 58746 - 65710 1 - 2 Te I M075 
6973.165 14336.77 73 54160 - 61133 1 - 1 Te I M075 
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Te-Continued 

Intensity 
CT it. A.CT and Energy levels J Spectrum Reference 

(cm-l) (A) (cm-l) character (cm-l) 

fl97?.667 14335.74 434 58746 - fl5719 1 - 2 Te I M075 
6974.793 14333.42 93 57114 64088 2 1 Te J M075 
6992.580 14296.96 12 58746 - 65738 1 - 1 Tel M075 
7070.320 .14139.77 2 60629 - 67700 2 - 2 Te 1 M075 
7078.946 14122.54 3 56842 - 63921 3 - 2 Te I M075 
7104.101 14072.53 144 58592 65696 2 3 Tel M075 
7111.383 14058.12 8 58592 65703 2 - 1 Te I M075 
7122.039 14037.09 217 58592 - 65714 2 - 3 Tel M075 
7127.308 14026.71 42 58592 - 65719 2 - 2 Te I M075 
7146;220 13989.59 30 58592 - 65738 2 - 1 Te I M075 
7257.783 13774.55 4 58746 - 66003 1 - 0 Te I M075 
7361.768 13579.98 4 Te M075 
7450.275 13418.65 5 57Jl4 - 64564 2 - 2 Te I M075 
7507.357 13316.63 483 46652 - 54160 1 - 1 Te I M075 
7546.385 13247.75 1577 46652 - 54199 1 - 2 Te I M075 
7629.066 13104.18 400 55667 - 63296 2 - 2 Te I M075 
7705.173 12974.75 40 55851 63556 1 1 Tel M075 
7721.137 12947.92 88 58826 - 66548 3 - 3 Te I M075 
7721.941 12946.57 18 56842 - 64564 3 - 2 Tel M075 
7730.170 12932.79 10 55826 - 63556 0 - 1 Te I M075 
7759.286 12884.26 8 55851 - 63610 1 - 2 Te I M075 
7786.040 12839.99 2 57114- 64900 2 - 2 Te I M075 
7793.508 12827.68 35 55817 - 63610 2 - 2 Tel M075 
7807.008 12805.50 161 57114 - 64921 2 - 3 Te I M075 
7818.409 12786.83 2 55851 63669 1 - 1 Te I M075 
7843.408 12746.07 5 55826 - 63669 0 - 1 Te I M075 
7852.633 12731.10 54 55817 - 63669 2 - 1 Te I M075 
7923.802 12616.75 5 55817 - 63741 2 - 3 Te I M075 
7924.892 12615.02 70 55816 - 63741 4 - 3 Te I M075 
7933.097 12601.97 35 55677 63610 3 2 Te I M075 
7941.152 12589.19 389 55355 - 63296 1 - 2 Tel M075 
7955.655 12566.24 188 58592 - 66548 2 - 3 Te I M075 
8063.390 12398.34 13 55677 - 63741 3 - 3 Te I M075 
8078.674 12374.88 37 56842 - 64921 3 - 3 Te I M075 
8104.174 12335.95 5 55817 63921 2 - 2 Te I M075 
8111.169 12325.31 38 58826 - 66938 3 - 3 Te I M075 
8145.634 12273.16 65 58826 - 66972 3 - 4 Te I M075 
8173.025 12232.02 45 58826 - 66999 3 - 2 Te I M075 
8212.290 12173.54 2 58746 66958 1 - 1 Te I M075 
8237.464 12136.34 4 55851 - 64088 1 - 1 Te I M075 
8243.762 12127.07 6 55677 - 63921 3 - 2 Te I M075 
8271.687 12086.12 23 55817 - 64088 2 - 1 Te I M075 
8325.788 12007.59 14 55667 - 63993 2 - 1 Te I M075 
8345.687 11978.96 280 58592 - 66938 2 - 3 Te I M075 
8365.901 11950.01 82 58592 - 66958 2 - 1 Te I M075 
8379.856 11930.11 13 55667 - 64047 2 - 3 Te J M075 
8391.033 11914.22 3 55667 - 64058 2 - 2 Te I M075 
8407.542 11890.83 8 58592 - 66999 2 - 2 Te I M075 
8499.008 11762.86 6 55809 - 64308 0 - 1 Te I M075 
8582.330 11648.66 55 57114 - 65696 2 - 3 Te I M075 
8589.610 11638.79 5 57114 - 65703 2 - 1 Te I M075 
8600.267 11624.36 138 57114 - 65714 2 - 3 Te I M075 
8605.536 11617.25 28 57114 - 65719 2 2 Te I M075 

.8609.441 11611.98 8 55355 - 63965 1 - 0 Te I M075 
8624.449 11591. 77 28 57114 - 65738 2 - 1 Te I M075 
8637.874 11573.75 23 55355 - 63993 1 - 1 Te I M075 
8676.637 111522.05 45 54880 63556 2 1 Te I M075 
8702.936 11487.23 6623 46652 - 55355 1 - 1 Te! M075 
8747.169 11429.14 9 55817 - 64564 2 - 2 . Te I M075 
8761.480 I 11410.47 35 54535 - 63296 3 - 2 Te I M075 
8769.893 11399.53 125 55667 - 64437 2 - 2 Te I M075 
8789.874 11373.6] 75 54880 - 63669 2 - 1 Te 1 M07S 
8853.175 11292.29 35 56842 - 65695 3 - 4 Te t M075 
8871.933 11268.42 12 56842 - 65714 3 - 3 Te I M07S 
8872.662 11267.49 10 56842 - 65715 3 - 4 Te I M075 
8872.821 11267.29 117 54683 - 63556 1 - 1 Te I M07S 
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Te-Continued 

) 
I Intensity I 

CT A dCT and I Energy levels ] Spectrum Reference 
(em- 1) (A) (em-l) character i (em- 1) 

8886.758 11249.62 5 
I 

55677 - 64564 3 - 2 Te I M075 
8952.468 11167.05 10 55355 - 64308 1 - 1 Te I M075 
8955.119 11l63.74 508 55667 - 64622 2 - 3 Te 1 M075 
8986.059. 11125.30 153 54683 - 63669 1 - 1 Te I M075 
9015.022 1l089.56 10181 46652 - 55667 1 - 2 Te I M075 
9017.360 11086.68 106 55809 - 64826 0 - 1 Te I M075 
9041.415 1l057.19 155 54880 - 63921 2 - 2 Tel M075 
9048.714- 11048.27 19 55851 - 64900 1 - 2 Te I M075 
9081.979 11007.80 298 55355 - 64437 1 - 2 Te I M075 
9082.936 11006.64 42 55817 - 64900 2 - 2 Te I M075 
9097.703 10988.78 50 54199 - 63296 2 - 2 Te I M075 
9103.901 10981.29 79 55817 - 64921 2 - 3 Te I M075 
9107.678 10976.74 10 58592 - 67700 2 - 2 Te I M075 
9136.731 10941.84 50 54160 - 63296 

I 

1 - 2 Te I M075 
9150.322 i 10925.58 22 Te M075 
9156.396 ! 10918.34 1879 46652 - 55809 1 - 0 T~ I M075 
9158.736 I 10915.55 6 55667 - 64826 2 - 1 Te I M075 
9208.927 10856.05 153 54880 ...: 64088 2 - 1 Te I M075 
9243.490 10815.46 14 55677 - 64921 3 - 3 Te I M075 
9298.578 10751.39 8 54683 - 63982 1 - 0 Te I M075 
9395.138 10640.89 3 58826 - 68222 3 - 3 Tel M075 
9397.945 10637.71 36 Te M075 
9405.112 10629.60 60 54683 - 64088 1 - I Te I M075 
9433.883 10597.19 161 57114 - 66548 2 - 3 Te I M075 
9470.819 10555.86 43 55355 - 64826 1 - 1 Tel M075 
9478.411 10547.40 15 Te M075 
9512.269 10509.86 197 54535 - 64047 3 - 3 Te I M075 
9523.444 10497.53 27 54535 - 64058 3 - 2 Te I M075 
9527.032 110493.57 745 54535 - 64062 3 - 4 Te I M075 
9629.658 10381. 74 16 58592 - 68222 2 - 3 Tel M075 
9684.409 10323.05 205 54880 64564 2 2 Te I M075 
9705.549 10300.56 397 56842 66548 3 - 3 Te I M075 
Q7Q44?5 J 0207. OQ 51 . 54199 - fiiQQi ? - 1 1'1' 1 M07.t; 
9805.018 10196.06 32 54160 - 63965 1 - 0 Te I M075 
9823.915 10176.45 171 57114 66938 2 3 Te I M075 
9833.452 10166.58 149 54160 63993 1 1 Te I M075 
984.4.129 10155.51) 3::\ ~71J4 - 66959 ? - 1 1''''1 M075 
9848.492 10151.06 296 54199 64047 2 3 Te I M075 
9852.282 10147.15 27 55851 65703 1 1 Te I M075 
9858.755 10)40.49 65 55851 65710 1 2 Te I M075 
9859.669 101::l9.55 174 54199 fi4MF. ? - ? Tp I M075 
9868.208 10)30.78 15 55851 65719 1 2 Te I M075 
9877.278 10121.47 34 55826 _. 65703 0 - 1 Tel M075 
9879.223 10119.48 82 55817 - 65696 i 2 3 Te I M075 
9R7(L494 1011<}.20 M 558Ui - 65695 

! 
4 4 Te T M075 

9880.594 10118.08 381 : 54683 - 64564 1 2 Te I 

I 

M075 
9885.769 10112.78 9 

i, 

57114 - 66999 
I 

2 2 Te I M075 
9886.507 10112.02 12 55817 - 65703 2 1 Te I M075 
9Rfl7.12() 10111.40 R3 

I 

55851 - 657.'18 I - ] TeT M07S 
9892.350 10106.05 279 55816 65708 4 - 5 Tel M075 
9892.976 10105.41 49 I 55817 65710 2 2 Te I M075 
9897.160 10101.14 49 

I 

55817 65714 2 - 3 Te I M075 
QRQR6Q6 1009Q.57 104 54160 - 64058 I - 2 Tel M075 
9907.094 10091.01 4097 44253 54160 2 - I Te I M075 
9912.116 10085.90 27 

I 

55826 6573B 0 1 Tel M075 
9930.958 10066.76 44 Te M075 
9940 122 100.t;L41 

1
5950 44253 54199 2 - 2 Tel M075 

T e Reference 

M075 Morillon, C., and Verges, J., Physica Scripta 12, 129-144 Additional References 
(11)15). 

Source: Electrodeless discharge tube (2.45 GHz) 
Instrument: Fourier transform spectrometer 
Detector: PbS cooled with liquid nitrogen 

Morillon, C., and Verges, 1., Physica Scripta 12, 145-156 
(1975). 

Uncertainty in <1": Average deviation between observed and 
calculated wavenumbers is 0.003 cm-1 

J. Phvs. Chem. Ref, Dtlfrll_ Vel. 7. N .. 1 10'7A 
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Terbium 

Tb, Z = 65 

Tb I Normal state of valence electrons 4/96s2 6Hc
15/ 2 I.P. = 47200 cm-1 

Tb II Normal state of valence electrons 4/96s 7Hos J.P. = 92914 cm- 1 

Tb 

Intensity 
0- A ll.o- and Energy levels J Spectrum Reference 

(cm- 1) (A) (cm-~ character (cm- 1) 

4288.325 23312.768 I L 2771 - 7059 6lh - 61;'2 Tb I KL70 
4995.384 20013.020 1 L 2771- 7767 ! 61;'2 - 71;'2 Tb I KL70 
5425.110 18427.775 4L 0- 5425 7% - 71;'2 Tb I KL70 
6160.451 16228.145 5L 2771 - 8932 61;'2 - 51;'2 Tb I KL70 
6351.816 15739.229 6L 0 6351 71;'2 61;'2 TbI KL70 
6991.358 14299.465 3 L 2771 9763 61;'2 - 61;'2 Tbl KL70 
7059.972 14160.491 7 L 0- 7059 71;'2 - 61;'2 Tb I KL70 
7767.107 12871.287 6L 0- 7767 71;'2 - 71;'2 Tbl KL70 
8595.433 11630.90 1 LW 9145 - 17740 41;'2 - 5% Tbl KL69 
8719.831 11464.974 1 L 7824 16544 41;'2 - 51;'2 Tb I KL72 
8775.276 11392.54 4L 8277 - 17052 61;'2 - 61;'2 Tb I KL69 
8777.891 11389.14 2L 9867 - 18645 31;'2 - 41;'2 Tb I KL69 
8839.703 i 11309.50 1 L 10920 - 19759 11;'2 - 21;'2 Tb I KL69 
8853.685 : 11291.64 2L 10456 - 19310 21;'2 - 31;'2 Tb I KL69 
8861.840 11281.25 

I 

3L 8190 - 17052 7% - 61;'2 Tb I KL69 
8893.785 11240.729 4L 7059 - 15953 61;'2 - 51;'2 Tb I KL72 
8902.920 11229.195 6L 8506 - 17409 81;'2 - 71;'2 Tb [ KL72 
8975.627 11138.24 OLW 9145 - 18120 41;'2 - 31;'2 Tb I KL69 
8994.762 11114.558 ! 2L 10030 - 19025 21;'2 - 31;'2 i Tb I KL72 i 
9042.053 11056.407 2L 9763 - 18805 6% - 61;'2 Tbl KL72 
9094.452 10992.71 : 9L 8646 - 17740 51;'2 - 51;'2 TbI KL69 
9ll3.085 10970.229 OL 11260 - 20373 51;'2 - 51;'2 TbI KL72 
9132.609 10946.775 6LW 8277 - 17409 61;'2 - 7% TbI KL72 
9157-.479 10917.05 2LW 9867 - 19025 31;'2 - 31;'2 Tbl KL69 
9198.512 10868.35 1LW 9145 - 18343 41;'2 - 51;'2 Tbl KL69 
9219.176 10843.986 9L 8190 - 17409 71;'2 - 71;'2 Tb I KL72 
9226.349 10835.555 8L 7059 - 16286 61;'2 - 61;'2 Tbl? KL72 
9226.349 10835.555 8L 11260 - 20486 51;'2 - 41;'2 Tbl? KL72 
9238.038 10821.85 OL 10456 - 19694 21;'2 - 31;'2 TbI KL69 
9250.882 110806.82 6L 8932 - 18183 51;'2 - 5% Tb I KL69 
9257.328 110799.295 3LW 9897 - 19155 41;'2 - 41;'2 Tb I KL72 
9265.663 110789.580 3LW 8994 18260 31;'2 31;'2 Tb I KL72 
9279.562 10773.419 7 L 6674 - 15953 51;'2 - 51;'2 Tb I KL72 
9281.569 10771.09 4L 7441 - 16722 41;'2 31;'2 Tb I KL69 
9285.306 10766.755 2 L 7767 17052 71;'2 61;'2 Tb I KL72 
9287.467 10764.249 I L 9867 19155 31;'2 41;'2 Tb I KL72 
9294.655 10755.925 OL 7824 - 17118 41;'2 - 51;'2 Tb I KL72 
9303.210 10746.04 5L 10456 - 19759 21;'2 - 21;'2 Tb I KL69 
9322.727 10723.537 OL 7839 - 17162 31;'2 41;'2 Tb I KL72 
9338.368 10705.576 8L 7824 - 17162 41;'2 - 41;'2 Tb I KL72 
9351.926 10690.06 1 L 9145 - 18497 41;'2 - 41;'2 Tb I KL69 
9369.441 10670.08 OLW 6674 - 16043 51;'2 - 61;'2 Tb I KL69 
9411.575 110622.3] ILW 8932 - 18343 51;'2 - 51;'2 Tb I KL69 
9419.550 )10613.310 8LW 9897 - 19317 41;'2 - 51;'2 Tb I KL72 
9430.151 110601.379 lLW 8130 - 17560 21;'2 - 21;'2 TbI KL72 
9434.794 10596.163 2L 9897 - 19332 4% - 5V2 TbI KL72 
9442.728 10587.26 5LW 9867 - 19310 3% - 31;'2 TbI KL69 
9444.491 10585.29 3 L 10456 - 19901 21;'2 - 31;':: Tb I KL69 
9463.630 10563.88 8 L 8277 - 17740 61;'2 - 51;'2 Tb I KL69 
9466.271 10560.93 2L 9145 - 18611 ·41;'2 - 41;'2 Tb I KL69 
9484.073 10541.105 8L 7059 - 16544 61;'2 - 51;'2 TbI KL72 
9484.701 10540.41 4L 10456 - 19941 21;'2 - 31;'2 Tb I KL69 
9500.301 10523.10 7LW 9145 - 18645 4% - 41;'2 Tb I KL69 
9509.870 10512.51 6L 5829 - 15339 41;'2 - 41;'~ Tb I KL69 
9532.720 10487.312 lLW 11260 - 20793 5% - 61;'2 Tb I KL72 
9536.419 10483.244 9LW 8506 - 18043 81;'z - 71;', Tb [ KL72 
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Th-Continued 

Intensity 
a- li. Do a- and Energy levels J Spectrum Reference 

(em-I) (A.) (em-I) character (em-I) 

9536.676 10482.97 1 L 8646- 18183 5lh - 5V2 Tb I KL69 
9552.703 10465.373 2L 9897 - 19450 4V2 - 4V2 Tb I KL72 
9565.130 10451.78 5L 8932 - 18497 5V2 - 4V2 TbI KL69 
9569.508 10446.995 4L 9763 - 19332 6V2 - 5V2 TbI KL72 
9575.877 10440.05 lLW 10456 - 20032 2V2 - 3V2 TbI KL69 
9585.974 10429.05 OL 10456 - 20042 2V2 - 2V2 TbI KL69 
9601.944 10411.704 9L 6351 - 15953 6V2 - 5V2 Tb I KL72 
9612.094 10400.71 6L 6674 - 16286 5V2 - 6V2 Tbl KL69 
9650.862 10358.930 I L 8994 - 18645 3V2 - 4V2 Tbl KL72 
9664.387 10344.433 3 LW 10030 - 19694 2V2 - 3V2 Tbl KL72 
9721.008 10284.19 OL 7839 - 17560 3V2 - 2V2 Tbl KL69 
9721.526 10283.633 I L 7441 - 17162 4V2 - 4lh Tbl KL72 
9754.603 10248.762 OL 11260 - 21015 5lt2 - 5lt2 Tb, KL72 

9763.076 10239.867 3L 0- 9763 7Vz - 6% Tbl KL70 
9823.496 lO 176. 89 OLW 9867 19691 3V2 - 4lh Tb I KL69 
9827.076 10173.18 ot 9867 19694 3V2 - 3V2 TbI KL69 
9050.911 10140.329 ILW 8277 18135 6lt2 6lt2 Tb, KL72 
9869.846 10129.094 7L 6674 - 16544 5V2 - 5V2 Tb I KL72 
9872.839 10126.03 2L 8932 - 18805 5V2 - 6V2 TbI KL69 
9896.563 10101.75 3L 3719 13616 6V2 5Vz TbI KL69 
9903.000 100%.19 3L 3719 - lJ622 6lt2 - 6lt2 Tb, KL69 
9918.808 10079.10 1 L 8932 - 18850 5V2 - 4V2 TbI KL69 
9945.487 10052.056 6LW 8190 - 18135 7V2 - 6V2 Tb I KL72 
9961.074 10036.33 4L 8646- 18607 5V2 - 6V2 TbI KL69 
9965.168 10032.21 4L 6488- 16453 3V2 - 3V2 Tb I KL69 
9965.315 10032.06 4L 8646 - 18611 5V2 - 4V2 Tb I KL69 
9986.372 10010.91 5L 5353 - 15339 5V2 - 4V2 TbI KL69 
9992.463 10004.799 OLW 7059 - 17052 6V2 - 6V2 TbI KL72 
9999.352 9997.91 2 L 8646- 18645 5V2 - 4V2 Tb I KL69 

. Tb References 

KL69 Klinkenberg, P. F. A., and Meinders, E., Physica 42,213-241 
(1969). 

Source: Electrode1ess discharge tube (2.45 GHz) 
Instrument: 9.15 m grating spectrograph 
Detector: Photographic 
Uncertainty in u: Not given 

KL70 Klinkenberg, P. F. A., and Van Kleef, Th.A. M., Physica 50, 
625-628 (1970). 

For other details see KL69 

KL72 Klinkenberg, P. F. A., Physica 57, 594-615 (1972). 
For other details see KL69 

Additional References 

KIinkenberg, P. F. A., Physica 32, 1113 (1966). 
Klinkenberg, P.F. A., and Meinders, E., Physica 32, 1617 

(1966). 
Klinkenberg, P. F. A., Physica 37, 197 (1967). 
Meinders, E., and Klinkenberg, P. F. A., Physlca 3H, :'.53 

(1968). 



·1111 MICHAEL OUTRED 

Thorium 

Th, Z = 90 

Th I Normal state of valence electrons 6d27s2 3F2 I.P. = 49038 cm-1 

Th II Normal state of valence electrons (6d + 7S)3 J = 3/2 I.P. = 96000 cm-1 

Th III Normal state of valence electrons 5f6d 3HO 
4 I.P. = 

Th 

I 

Intensity 
Spectrum I Ref".n,e cr A f..cr and Energy levels J 

(em- 1) (A.) (em-I) rhararter (cm- 1) 

4010.692 24926.551 3L 9238 - 13248 4l/, - 41j, Th IT £:T74 
4085.74 24468.69 0.02 30 4055 8141 3 - 4 Th III LI74 
4115.586 24291.248 3L 4490 - 8605 2¥2 - 2% Th II GI74 
4142.013 24136.264 3L 20522 - 24664 2 - 3 Th I GI74 
4164.145 24007.982 4L 6362 10526 2 3 Th I £:174 
4171.742 23964.262 3L 16818 - 20989 3¥2 41J2 Th II GI74 
4203.33 23784.17 0.02 3 6537 10741 4 - 3 Th III LI74 
4203.742 23781.839 4L 13297 - 17501 4 - 5 Th I GI74 
4210.770 23742.146 4L 6168 - 10379 31J2 - 41J2 Th II GI74 
4251.493 23514.732 5L 11241 - 15493 3 - 4 ThI GI74 
4265.498 23437.525 5L 4113 - 8378 2% - 31J2 Th II GI74 
4313.730 23175.469 3L 16554 - 20867 6 - 7 ThI GI74 
4317.805 23153.597 4L 15736 - 20054 I - 2 Th I GI74 
4374.861 22851.632 3L 8800 - 13175 4 - 4 Th I GI74 
4402.107 22710.196 3L 9804 - 14206 5 - 4 Th I GI74 
4414.548 22646.195 3L 11802 - 16217 2 - 2 Thl GI74 
4420.758 22614.383 4L 6362 - 10783 2 - 2 Thl G174 
4435.787 22537.763 3L 15618 - 20054 3 - 2 Thl GI74 
4442.022 22506.128 4L 8460- 12902 lIj2 - 1% Th n GI74 
4474.281 22343.861 3L 13248 - 17722 4Y2 - 41J2 Th II GI74 
4490.259 22264.353 6L 0- 4490 lIj2 - 2¥2 , Th II GI74 
4522.907 22103.641 4L 16554 - 21077 6 - 5 ' Th I G174 
4555.612 21944.958 4L 3687 - 8243 2 - 2 Th I GI74 
4597.715 21743.999 5L 10855 - 15453 31Jz - 31J2 Th II? GI74 
4597.715 21743.999 5L 7280 - 11877 2 - 1 ThI? G174 
4604.370 21712.571 4L 8243 - 12847 2 - 3 Th I G174 
4622.161 21628.998 4L 11241 - 15863 3 - 2 Th I G174 
4648.99 21504.18 0.02 5 2527 - 7176 3 - 2 Th III LI74 
4677.060 21375.118 3L 9804 - 14481 5 - 6 ThI G174 
4681.864 21353.185 3L 18431 - 23113 3 - 4 Th I GI74 
4724.006 21162.697 5L 7001 - 11725 lY2 Y2 Th II GI74 
4727.175 21148.510 3L 23306 - 28034 6 - 5 ThI GI74 
4728.369 21143.170 4L JJ241 - 15970 3 - 3 Th I C:174 
4738.99 21095.78 0.02 50 653'7 - 11276 4 - 5 : ThIll LI74 
4763.57 20986.93 0.02 15 63 - 482.6 2 - 3 ! Th III LI74 
4790.385 20869.452 4L 17847 22637 2 3 ThI G174 
4831.452 20692.063 6L 1859 - 6691 IV, - ] 1J2 . Th II C:174 
4833.595 20682.889 4L 9711 - 14545 3V2 - 2% Th II GI74 
4834.241 20680.125 4L 7280 - 12114 2 - 2 ThI GI74 
4844.962 20634.364 6L 8243 - 13088 2 - 3 Th I GI74 
4863.782 20554.521 3L 10379 - 15242 4Y2 - 4Yz Th II GI74 
4869.857 20528.880 4L 8378 - 13248 3Y2 - 4V2 Th II GI74 
4884.186 20468.653 4L 8018 - 12902 lY2 - IV2 Th II GI74 
4895.401 20421.76] 3L 17959 - 22855 4 - 3 Thl GI74 
4901.647 20395.738 3L 12219 - 17121 1Y2 - 1Y2 Th II GI74 
4903.096 20389.710 4L 6213 - 11116 4Y2 - 3Yz Th II GI74 
4905.117 20381.309 3 L 21143 - 26048 5 - 4 Th I GI74 
4910.51 20358.93 0.02 10 10542 - 15453 4 - 3 Th III LI74 
4920.455 20317.777 4L 23113 - 28034 4 - 5 ThI GI74 
4924.54 20300.92 0.02 20 4055 - 8980 3 - 4 Th III LI74 
4951.256 20191.383 3 L 19039 - 23990 2 - 2 Th I GI74 
4957.720 r016S.0S7 3L Th GI74 
4966.678 20128.687 3L 10526 - 15493 3 - 4 Thl G174 
4997.29 20005.38 0.02 70 63 - 5060 2 - 3 Th m LI74 
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Th-Continued 

Intensity 
0- ft ACT and Energy levels J Spectrum Reference 

(em-I) (A) (em-I) character (em-I) 

5013.16 19942.05 0.02 20 10440 - 15453 2 - 3 Th III LI74 
5023.071 19902.706 4L 14204 - 19227 5 - 6 ThI GI74 
5052.698 19786.004 5L 7795 12847 4 - 3 Th I GI74 
5055.690 ' 19774.295 6L 4146 - 9202 3lh 31f2 Thn G174 
5058.022 19765.178 3L 21738 - 26796 2 - 3 Th I G174 
5064.107 19741.428 5L 8111 - 13175 4 - 4 Th I GI74 
5079.034 19683.409 5L 97Il - 14790 3¥2 - 3¥2 Th u G174 
5079.084 19683.215 4L 10414 - 15493 4 - 4 Th I G174 
5081.325 19674.535 3L 21890 - 26971 3 - 4 Thl G174 
5082.894 19668.461 4L 20322 - 25405 5 - 4 Th I GI74 
5089.088 19644.523 4L 14790 - 19880 3¥2 - 4% Tb n G174 
5101.928 19595.083 3L 18930 - 24032 3 - 4 TbI GI74 
5144.588 19432.597 3L 9400 - 14545 2% - 2¥2 Tb II GI74 
5153.105 19400.479 3L 20737 - 25890 1 - 2 Thl G174 
5169.493 19338.976 7L 1521 - 6691 2¥2 - 1112 Tb II GI74 
5175.137 19317.885 3L 17073 - 22248 1 .;.. 2 TbI GI74 
5212.499 19179.419 3L 8605 - 13818 2% - 3¥2 Th II G174 
5220.012 19151.815 4L 5563- 10783 1 - 2 ThI GI74 
5221.094 19147.846 3L 12847 - 18069 3 - 3 Th 1 GI74 
5221.706 19145.601 7L 4490 - 9711 2¥2 - 3¥2 Th Ii GI74 
5237.296 19088.610 3L 19532 ~ 24769 4 3 Th I GI74 
5238.963 19082.536 3L 12488 - 17727 4¥2 - 5¥2 Th Ii GI74 
5241.196 19074.406 3L 14032 - 19273 2 - 2 Th I GI74 
5293.290 18886.685 6L 7795 - 13088 4 3 Th 1 GI74 
5299.210 18865.586 3L 16346 - 21645 4 - 4 Tb I (;174 
5314.339 18811.879 7L 16783 - 22098 4 - 4 Th I G174 
5317.014 18802.414 3L 16351 - 21668 0 - 1 ThI GI74 
5325.502 18772.446 3L 14206 - 19532 4 - 4 Th I GI74 
537b.OO9 18595.874 3L 186]4 - 2399U 1 - Z Thl GIN 
5387.046 18557.981 3L 18382 - 23769 0 - 1 ThI GI74 
5390.027 18547.718 3L 9400 - 14790 2¥2 - 3¥2 Th II GI74 
5406.664 18490.644 4L 8800 - 14206 4 - 4 Th I GI74 
5413.160 18468.454 3L 17224 - 22637 2 - 3 Th I GI74 
5421.368 18440.493 4L 11802 - 17224 2 - 2 Thl GI74 
5438.829 18381.291 3L 4146 - 9585 3112 - 2% Th II GI74 
5471.550 18271.367 5L 1859 - 7331 1¥2 - 2¥2 Th II GI74 
5472.048 18269.704 3L 4113- 9585 2¥2 - 2112 Th II G174 
5481.137 18239.409 5L 6244 - 11725 112- ¥2 Th II GJ74 
5484.456 18228.371 4L 9061 - 14545 2¥2 - 2¥2 Thu GI74 
5515.440 18125.969 5L 6362 - 11877 2 - I Th I GI74 
5528.590 18082.856 4L 6691 - 12219 1lh - l¥2 Th II GI74 
5531.807 18072.340 4L 17501 - 23032 5 - 4 Thl GI74 
5555.962 17993.769 3L 10414 - 15970 4 - 3 Th! GI74 
5561.151 17976.979 4L 17959 - 23521 4 - 3 Th I GI74 
5564.884 17964.920 6L 4961 - }05:16 -1 - 3 Th I CI74 
5570.820 17945.777 3L Th GI74 
5573.722 17936.434 7L 4146 - 9720 3¥2 - 3¥2 Thu (;,174, 
5584.971 17900.307 4L 9720 - 15305 3lh - 4¥2 Th II G174 
5&88.819 17887.982 3L 20522 - 26111 2 - 1 Til 1 CI71 
5606.941 17830.167 5L 4113 - 9720 2lh - 3% Thn G174 
5608.291 17825.875 5L 11802 - 17411 2 - 3 ThI GI74 
5617.831 17795.604 3L ]2219 17837 Ilh liz Thn (;.174 
5621. 759 17783.170 t1.L 17411 - 23032 3 - 4., Th. GI74 
5633.884 17744.898 5L 17354 - 22988 1 - 2 Th I GI74 
5641.445 17721.115 4L 8460- 14101 1¥2 - % Th II GI74 
5646.528 17705.162 3L 12472 - 18118 2lh - 1¥2 Th II G174-
5647.003 17703.673 3L 21143 - 26790 5 - 4 Th I G174 
5653.346 17683.810 3L 15490 - 21143 5 - 5 Th I GI74 
5655.370 17677.481 3L 13847 - 19503 2 - 3 Th I G174 
5657.888 17669.614 3L 25306 - 30964 2 - 3 Th I GI74 
5669.208 17634.332 4L 13847 - 19516 2 - 2 ThI GI74 
5671.873 17626.046 3L 15493 - 21165 4, - 3 ThI G174 
5672.823 17623.094 6L 7502 - 13175 3 - 4 Th I GI74 
5685.268 17584.517 7L 9804 - 15490 5 - 5 Th I GI74 
5688.957 17573.115 3L 20566 - 26255 4, - 4 Th r GI74 
5695.583 17552.671 4L 17398 - 23093 3 - 2 TIt I GI74 



MICHAEL OUTREl; 

Th-Continued 

Intensity 
cr A Au and Energy levels J Spectrum Reference 

(cm-l) (A) (cm-, character (cm-, 

5701.484 17534.504 5L 11116 - 16818 3lf2 - 31/2 Th II GI74 

5718.921 17481.041 7L 8243 - 13962 2 - 1 Th I GI74 

5725.072 17462.260 3L 13248 - 18973 41/2 - 31J2 Th 11 GI74 
5729.894 17447.564 3L 9061 - 14790 2lf2 - 31J2 Th II GI74 

5743.769 17405.417 3L 9400 - 15144 21/2 - Jl/2 Th II GI74 

5744.127 17404.332 4L 14204 - 19948 5 - 4 Thl GI74 
5750.392 17385.370 4L 25180 - 30930 7 - 6 ThI GI74 

5751.537 17381.909 7L 16346 - 22098 4 - 4 Thl GI74 
5751.967 17380.610 5L 6362 - 12114 2 - 2 Thl GI74 
5776.210 17307.662 7L 17501 - 23277 5 - 5 Th J G174 
5789.500 17267.932 3L 19532 - 25321 4 - 3 Th I GI74 
5790.761 17264.172 3L 17411 - 23201 3 - 3 Thl GI74 
5803.704 17225.670 3L 17073 - 22877 1 - 1 Th I GI74 
5809.591 17208.215 8L 1521 - 7331 2lf2 - 21/2 Th II GI74 
5834.302 17135.330 4L 8111- 13945 4 - 3 ThI GI74 
5834.698 17134.167 4L 23306 - 29141 6 - 5 Thl GI74 
5839.077 17121.318 3L 22141 - 27980 3 - 3 Th J G174 
5853.614 17078.798 3L 16783 - 22637 4 - 3 I Th I GI74 
5854.659 17075.750 3L 13962 - 19817 1 - 1 ThI GI74 
5870.311 17030.220 3L 6700 - 12570 41J2 - 31/2 Th II GI74 
5879.122 17004.697 3L 21165 - 27044 3 - 3 Th I GI74 
5902.018 16938.730 3L 19503 - 25405 3 - 4 Th I GI74 
5919.023 16890.066 5L 7331 - 13250 2lf2 - 2% Th II GI74 
5961.916 16768.550 6L 12847 - 18809 3 - 4 Th I G174 
5969.077 16748.433 5L 11197 - 17166 5 - 5 ThI GI74 
5975.644 \16730.028 3L 17073 - 23049 1 - 1 Th I GI74 
5981.931 16712.444 3L 21539 - 27521 4 - 4 ThI GI74 
5984.726 16704.639 3L 18930 - 24915 3 - 3 Th I G174 
6022.687 16599.350 3L 14032 - 20054 2 - 2 ThI G174 
6026.875 16587.815 3L 15618 - 21645 3 - 4 Th I GI74 
6044.143 } 6540.424 5L 11802 - 17847 2 - 2 Th I GJ74 
6044.883 16538.399 3L 16351 - 22396 0 - 1 ThI GI74 
6051.279 16520.919 3L 10855 - 16906 31(2 - 31/2 Th II GI74 
6052.068 16518.765 3L 9400 15453 21/2 - 3lf2 Th II GI74 
6057.559 16503.791 4L 18614 - 24671 1 - 2 Th I GI74 
6082.418 16436.339 3L Th GI74 
6091.133 16412.823 3L 21252 - 27343 2 - 3 Th I GI74 
6103.004 16380.898 6L 9202 - 15305 3lh - 4lh Th II G174 
6129.269 16310.703 3L 20867 - 26997 7 - 6 Th I GI74 
6131.733 16304.149 3L 21902 - 28034 4 - 5 Th I GI74 
6140.722 16280.282 3L 17166 2330() 5 6 Th I GI74 
6144.930 16269.133 3L 10673 - 16818 21/2 - 3lJ2 Th II GI74 
6156.668 16238.115 3 L 11241 17398 3 - 3 Th I GI74 
6163.263 16220.740 3L 22399 - 28562 5 - 4 Th I GI74 
6185.155 16163.327 SL 8605 ...:. 14790 211.! - 3+'2 Th 11 GI74 
6191.179 16147.600 3L 12847 - 19039 3 - 2 Th I GI74 
6205.707 16109.798 5L 13297 - 19503 4 - 3 Th I GI74 
6220.073 ' 16072.590 3L Th GI74 
6233.287 16038.518 3L 24274 30508 5 5 ThJ GI74 
6245.049 16008.311 3L 18382 - 24627 0 - 1 Th I GI74 
6246.043 16005.763 4L 11601 - 17847 1 - 2 Th I GI74 
6266.132 15954.449 4L 11802 - 18069 2 - 3 Th I GI74 
6273.239 15936.374 4L 7823 14101 112 1/2 Th 11 GI74 

6273.~59 15936.069 3L 20522 26796 2 - 3 ThI GI74 

6274.800 15932.409 6L 6213 - 12488 4lJ2 - 4lJ2 Th II· GI74 
6278.851 15922.130 4L 15970 - 22248 3 - 2 Th I GI74 
6287.767 15899.553 3L 24084 - 30372 6 - 6 Thl GIN 
6290.813 15891.854 3L 16346 - 22637 4 - 3. ThI GI74 

6290.928 15891.564 4L 13297 - 19588 4 - 5 Th! GI74 

6308.327 15847.733 3L 20054 - 26363 2 - 2 Th I GI74 
6314.695 15831. 752 7L 5563 - 11.877 1 - 1 Th I GI74 

6321.187 15815.492 6L 9711 - 16033 31h - 21/2 Th II GI74 

6340.405 1576i555 3L 13818 - 20158 31/2 - 2lJz Th II GI74 

6362.358 15713.149 4L 14204 - 20566 5 - 4 Th I GI74 
6.367.157 15701.306 .3L 1.3847 ~ 20214 2 - 3 Th I GI74 
6377.368 15676.166 3L 23306 - 29684 6 - 5 Th I Gli4 
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6391.566 
6391.936 
6393.276 
6396.912 
6408.995 
6409.049 
6414.579 
6418.139 
6419.980 
6421.055 
6428.417 
6443.018 
6461. ]62 
6474.867 
6479.202 
6510.463 
6526.563 
6527.366 
6531.046 
6538.897 
6548.526 
6559.783 
6560.193 
6581.143 
6581.976 
6620.998 
6644.728 
6649.742 
6655.171 
6660.391 
6667.221 
6669.913 
6671.569 
6674.932 
6689.826 
6691.391 
6696.519 
6696.773 
6700.359 
6741.148 
6751.965 
6752.440 
6767.700 
6774.763 
6781. 795 
6792.176 
6802.908 
68]1.404 
6821.785 
6823.383 
6831.961 
6834.395 
6838.555 
6845.775 
6856.961 
6861.378 
6867.668 
6878.813 
6893.129 
6906.176 
6917.682 
6923.891 
6930.737 
6936.508 
6962.933 
6970.010 

A 
(A) 

15641.344 
15640.438 
15637.160 
15628.272 
15598.808 
15598.676 
15585.229 
15576.584 
15572.117 
15569.510 
15551.679 
15516.436 
15472.846 
15440.113 
15429.783 
15355.694 
15317.814 
15315.929 
15307.300 
15288.921 
15266.440 
15240.242 
15239.289 
15190.777 
15188.855 
15099.336 
15045.413 
15034.068 
15021.804 
15010.031 
14994.654 
14988.603 
14984.882 
14977.332 
14943.987 
14940.492 
14929.051 
14928.485 
14920.495 
14830.215 
14806.456 
14805.415 
14772.03] 
14756.630 
14741.329 
14718.799 
14695.579 
14677.249 
14654.914 
14651.482 
14633.086 
14627.874. 
14618.976 
14603.558 
14579.735 
14570.349 
14557.004 
14533.419 
14503.235 
14475.836 
14451. 758 
14438.799 
14424.537 

i 14412.536 

[

I 14357.839 
14343.260 

A TOMle SPECTRAL LINES 

Th-Continued 

Intensity 
Au and 

(cm-l) character 

3L 
5L 
3L 
3L 
4L 
4L 
3L 
6L 
4L 
3L 
4L 
6L 
3L 
4L 
7L 
5L 
3L 
5L 
6 L 
4L 
4L 
7 L 
4L 
3L 
5L 
4L 
3L 
3L 
3L 
3L 
3L 
4L 
4L 
3t 
6L 
7L 
3L 
4L 
3L 
3L 
5L 
3L 
3L 
3L 
5L 
5L 
3L 
5L 
7L 
3L 
3L 
4L 
7L 
3L 
6t 
3 L 
4L 
4L 
6L 
4L 
4L 
3 L 
7 L 
4L 
3L 
6L 

Energy levels I 
(em-I) 

23741 - 30132 
9061 - 15453 

11725 - 18118 
15493 - 21890 

7795 - 14204 
15493 - 21902 
13088 - 19503 
16783 - 23201 
16217 - 22637 
22141 - 28562 
13088 - 19516 

7502 - 13945 
17959 - 24421 
18930 - 25405 
15618 - 22098 
14226 - 20737 
4146 - 10673 
8018 - 14545 

17501 - 24032 
8605 - 15144 
6700 - 13248 
4113 - 10673 

13962 - 20522 
20214 - 26796 
17727 - 24309 
17411 - 24032 
20922 - 27566 
9061 - 15710 

12847 - 19503 
21902 - 28562 
19588 - 26255 
15493 22163 
11877 - 18549 
22877 - 29552 
8800 - 15490 

0- 6691 

iJ877 - 18574 
16818 - 23518 
17959 - 24701 

7280 - 14032 
19503 - 26255 
25690 - 32458 
13962 - 20737 
11601 - 18382 
19588 - 26380 
21539 - 28342 
11802 - 18614 
11877 - 18699 
20054 - 26878 
13248 - 20080 
15305 - 22139 
3687 - 10526 

15493 - 22338 
1521 - 8378 

17398 24259 
10855 - 17722 
22877 - 29756 
10379 - 17272 
15493 22399 
3865 - 10783 

18431 - 25355 
16346 23277 
14206 21143 
7502 - 14465 
4146 - 11116 

Spectrum Reference 

1 - 2 Thl 
21h - 3¥2 Th II 

¥2 - 1¥2 Th II 
4 - 3 ThI 
4 - 5 Th I 

4 - 4 Thl 
3 - 3 Th I 

4 - 3 Tit I 

2 - 3 ThI 
3 - 4 Th I 

3 - 2 Thl 
3 - 3 Th I 

4 - 3 Th I 

3 - 4 Thl 
3 - 4 Th I 

o - 1 Th I 

3¥2 - 2* 
l¥2 - 2¥2 
5 - 4 
2¥2 - 1¥2 
4¥2 - 4¥2 
2¥2 - 2¥2 
1 - 2 
3 - 3 
5¥2 - 5¥2 
3 - 4 
2 - 2 
2¥2 - l¥z 
3 - 3 
4 - 4 
5 - 4 
4 - 4 
1 - 2 
5 - 6 
4 - 5 
l¥2 - l¥2 

1 - 1 
3¥2 - 3¥2 
4 5 
2 - 2 
3 - 4 
5 - 4 
1 - I 
1 - 0 
5 - 5 
4 - 5 
2 - 1 
1 - 2 
2 - 3 
41;'2 - 3¥2 
4¥2 4¥2. 
2 - 3 
4 - 3 

Th II 
Th II 
Th I 
Th II 
Th II 
Th II 

Thl 
Th I 
Th II 
Th I 

Thl 
Th II 
Th I 
Th I 
Th I 
Thl 
Th I 

Th I 

Th I 

Th II 
Th 
Thl 
Th II 
ThI 
Th J 

Th I 
Th I 
Th I 

Th i I 
Th I 
Th I I 

Th I 
Th I 

Th 1 

Thu 
Th Il 
Th I 

Th I 
2¥2 - 3~ Th n 
34Th 1 

3¥2 - 4% Th II 
5-4,Thl 
4¥2 - 4¥21 Th II 

~ - 4~' I' i~ ~ 
3 Th I (I 
45Th 1 

4, 5 Th I Ii 

.) - 2 Th I 

31(2 - 3¥z: Th II i 

GI74 
G174 
G174 
GI74 
GI74 
GI74 
G174 
GI74 
GI74 
GI74 
GI74 
G174 
G174 
G174 
GI74 
G174 
GI74 
GI74 
G174 
GI74 
G174 
G174 
GI74 
GI74 
GI74 
GI74 
G174 
G174 
GI74 
GI74 
G174 
GI74 
GI74 
G174 
GI74 
GI74 
GI74 
G174 
G174 
GI74 
G174 
GI74 
GI74 
GI74 
GI74 
GI74 
GI74 
GI74, 
GI74 
GI74 
GI74 
GI74 
GI74 
G174 
GI74 
GI74 
GI74 
GI74 
GI74 
GI74 
G174 
GI74 
GI74 
GI74 
G174 

GI74 
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232 MICHAEL OUTRED 

Th-Continued 

Intensity 
0- il. ao- and Energy levels J Spectrum Reference 

(cm- 1) (A) (cm-t.l character (cm-~ 

6984.262 14313.992 4L 10414 - 17398 4 - 3 Th I GI74 
7011.078 14259.243 5L 19986 - 26997 6 - 6 Tb I GI74 
7013.306 14254.713 5L 11601 - 18614 1 - 1 ThJ GI74 
7024.831 i4231.327 4L 13297 - 20322 4 - 5 Tb I GI74 
7044.137 14192.323 4L 20522 - 27566 2 - 2 Th I GI74 
7055.896 14168.671 7L 8111- 15166 4 - 3 Th I GI74 
7089.558 14101.396 3L 20522 - 27612 2 - 3 Th J GI74 
7095.168 14090.246 7L 3687 - 10783 2 - 2 Thl GI74 
7100.423 14079.818 5L 12847 19948 3 4 Th I GI74 
7105.003 14070.742 5L 8605 - 15710 2lh - H'2 Thn GI74 
7105.277 14070.200 3L Th GI74 
7126.367 14028.560 4L 13088 - 20214 3 - 3 Th I GI74 
7126.547 14028.205 3L 8018 - 15144 l¥2 I1J2 Th II GI74 
7127.360 14026.605 5L 11802 - 18930 2 - 3 Th I GI74 
7153.202 13975.932 4L 19227 - 26380 6 - 5 Th I GI74 
7173.320 13936.736 5L 20322 - 27495 5 - 4 Th I GI74 
7176.668 13930.234 3L 15493 - 22669 4 - 3 Th I GI74 
7189.955 13904.491 6L 11241 - 18431 3 - 3 Th I GI74 
7194.642 13895.433 3L 9711 - 16906 31J2 - 31h Th u GI74 
7199.256 13886.527 4L 20322 - 27521 5 - 4 ThI G174 
7238.374 13811.481 4L 20288 - 27526 51J2 - 4'12 Thn GI74 
7248.376 13792.422 5L 16783 - 24032 4 - 4 ThI GI74 
7255.481 13778.916 6L 6213 - 13468 4lh - 41J2 Th II GI74 
7276.054 13739.956 5L 18614 25890 1 - 2 ThI GI74 
7276.781 13738.583 3L 22141 - 29418 3 - 2 ThI GI74 
7297.695 13699.211 3L 23187 - 30484 61J2 - 51J2 Thu GI74 
7316.177 13664.604 3L 7828 - 15144 lh- 1lh Th II GI74 
7325.289 13647.606 5L 18930 26255 3 - 4 Th I GI74 
7331.490 13636.063 5L 0- 7331 l¥2 - 21J2 Th 11 GI74 
7336.842 13626.116 4L 15305 - 22642 41h - 4lh Th II GI74 
7351.092 13599.702 3L 20922 - 28273 2 2 Th I GI74 
7351.688 13598.599 3L 24850 - 32202 6 5 Th I GI74 
7356.999 13588.783 4L 22399 29756 5 - 4 ThI GI74 
7362.077 13579.410 4L 15493 - 22855 4 - 3 ThI GI74 
7366.959 13570.411 3L 12847 - 20214 3 - 3 ThI GI74 
7369.536 13565.665 7L 15618 - 22988 3 - 2 ThI GI74 
7383.097 13540.748 3L 19588 - 26971 5 4 Thr GI74 
7395.443 13518.143 6L 11877 - 19273 1 - 2 Thl GI74 
7404.833 13501.001 4L 13847 - 21252 2 - 2 ThI GI74 
7408.983 13493.439 4L Th GI74 
7414.002 13484.304 3L 15618 - 23032 3 4 ThI GI74 
7414.357 13483.659 3L Th GI74 
7427.310 13460.143 3L 8605 - 16033 2¥.z - 21J2 Th II GI74 
7433.355 13449.197 4L 10526 - 17959 3 - 4 Thl GI74 
7434.152 13447.755 4L 13088 - 20522 3 - 2 ThI GI74 
7436.270 13443.925 4L 20922 - 28358 2 - 3 ThI GI74 
7438.119 13440.583 4L 11601 19039 1 - 2 ThI GI74 
7442.134 13433.332 3L 14226 - 21668 0 1 ThI GI74 
7445.568 13427.136 3L 10673 - 18118 2lJz - I1J2 Th II GI74 
7445.695 13426.907 3L 18809 - 26255 4 - 4 ThI GI74 
7449.763 13419.576 4L 22399 - 29849 5 - 4 Thl GI74 
7457.895 13404.943 4L 11241 18699 3 - 2 Th I GI74 
7463.046 13395.691 4L 4113 - 11576 21J2 - 1¥2 Th II GI74 
7470.562 13382.214 4L 15166 - 22637 3 - 3 Th I GI74 
7475.229 13373.859 3L Th GI74 
7478.062 13368.792 6L 13088 - 20566 3 4 Thl GI74 
7496.050 13336.712 3L 22338 29835 3 3 ThI GI74 
7527.238 13281.453 4L 19516 - 27044 2 3 Th I G174 
7530.698 13275.351 5L 16554 - 24084 6 - 6 Th I GI74 
7541.076 13257.081 3L 19503 - 27044 3 - 3 Th I GI74 
7542.907 13253.863 5L 15490 - 23032 5 - 4 Th I GI74 
7546.399 13247.730 4L 8800 - 16346 4, - 4 Thl GI74 
7550.951 13239.744 4L 15970 - 23521 3 - 3 Th I GI74 
7552.993 13236.164 aL 19713 - 27266 ~ - 4 I Th I 

l:I74 
7560.292 13223.385 3L 9711 - 17272 31fz - 41;'2 Th II GI74 
7570.652 13205.290 I 6L 18809 - 26380 4 5 Th i GI74 
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7582.911 13183.941 3L 6362 - 13945 2 - 3 ThI GI74 
7583.002 13183.783 3L 15618 - 23201 3 - 3 Th I GI74 
7604.852 13145.904 7L 6213 - 13818 4lh 3lh Th II GI74 
7615.268 13127.923 5L 16783 24399 4 - 3 Thr GI74 
7648.529 13070.834 6L 10783 - 18431 2 - 3 ThI GI74 
7649.369 13069.399 3L 13945 - 21594 3 - 3 ThI GI74 
7657.284 13055.889 6L 2869 - 10526 3 - 3 ThI GI74 
7664.612 13043.407 4L 7502 - 15166 3 - 3 ThI GI74 
7671.831 13031.133 3L 23655 - 31326 4 - 4 ThI GI74 
7674.744 13026.187 6L 12847 - 20522 3 - 2 Th I GI74 
7680.373 13016.640 5L 1521 - 9202 2¥2 - 3lh Th II GI74 
7684.202 13010.154 3L 17166 - 24850 5 - 6 Th I GI74 
7685.574 13007.832 5L 16346 - 24032 4 - 4 Th I GI74 
7687.677 13004.273 4L Th GI74 
7693.440 12994.532 3L 22141 - 29835 3 - 3 Th I GI74 
7697.949 12986.920 4L 7795 - 15493 4 - 4 Th I GI74 
7714.047 12959.819 7L 11802 - 19516 2 - 2 Th I GI74 
7718.655 12952.082 5L 12847 20566 3 - 4 Th I GI74 
7725.471 12940.654 7L 1859 - 9585 1% - 2lh Th II GI74 
7728.709 12935:233 3L 18382 - 26111 0 - 1 Thl GI74 
7729.721 12933.539 5L 4490 - 12219 21f2 - I1f2 Th II GI74 
7734.294 12925.892· 3L Th GI74 
7737.203 12921.032 3L Th GI74 
7733.241 12919.299 3L 24274 32012 5 4 Th I GI74 
7739.630 12916.981 4L 15863 - 23603 2 - 2 Th I GI74 
7750.500 12898.865 4L 20522 - 28273 2 - 2 Th r GI74 
7766.252 12872.702 3L 10783 - 18549 2 - 2 Th I GI74 
7769.909 12866.644 7L 19227 - 26997 6 6 Th I GI74 
7772.925 12861.651 4L 16217 - 23990 2 - 2 Th I GI74 
7791.768 12830.547 3L 20566 - 28358 4 - 3 ThI GI74 
7794.041 12826.806 3L 17959 - 25753 4 - 5 Th I GI74 
7821.620 12781.578 4L 15166 - 22988 3 2 Th I GI74 
7833.560 12762.096 6L 13088 20922 3 2 Th I GI74 
7851.102 12733.582 3L 23113 - 30964 4 3 Th I GI74 
7865.780 12709.820 4L 18930 - 26796 3 - 3 Th I GI74 
7866.083 12709.330 5L 15166 - 23032 3 - 4 Th I GI74 
7877.183 12691.421 4L 15863 - 23741 2 - 1 Th I GI74 
7881.296 12684.798 3L Th GI74 
7882.281 12683.213 4L 7828 - 15710 ¥2 - Ilh Th II GI74 
7905.141 12646.536 8L 10526 - 18431 3 - 3 ThI GI74 
7905.665 12645.697 4L 20322 28227 5 - 4 Th I GI74 
7907.765 12642.339 3L Th GI74 
7908.363 12641.383 3L 17398 25306 3 - 2 Th I GI74 
7911.643 12636.142 5L 18011 - 25923 5 - 4 Th I GI74 
7913.896 12632.545 3L 2869 - 10783 3 - 2 ThI GI74 
7941.97] 12587.889 4L 20737 - 28679 1 - 2 ThI GI74 
7958.620 12561.555 3L 18549 - 26508 2 - 3 Th I GI74 
7964.024 12553.032 5L 19227 27191 6 5 ThI GI74 
7964.170 12552.801 4L 23306 - 31271 6 - 5 ThI GI74 
7986.187 12518.195 3L 18809 - 26796 4 - 3 Th I GI74 
8012.364 12477.297 7L 3865 - 11877 1 - 1 Th I GI74 
8013.001 12476.305 3L 20214 - 28227 3 - 4 ThI GI74 
8017.549 12469.228 4L 10414 - 18431 4 - 3 Th I GI74 
8020.234 12465.053 3L 20322 - 28342 5 - 5 ThI GI74 
8022.864 12460.967 4L 10526 - 18549 3 - 2 Th I GI74 
8027.828 12453.262 3L 15493 - 23521 4 3 ThI GI74 
8031.552 12447.488 5L 11241 19273 .3 2 ThJ G174 
8032.904 12445.393 3L 15736 - 23769 1 1 Th I GI74 
8035.086 12442.013 5L 15166 - 23201 3 - 3 Th I GI74 
8047.837 12422.300 4L 19986 - 28034 6 - 5 Th I GI74 
8052.465 12415.160 5L 16346 24399 4 .3 ThI GI74 
8062.095 12400.331 3L 6213 14275 4¥2 - 4lh Th u GI74 
8063.709 12397.849 4L 19503 - 27566 3 - 2 Th I GI74 
8074.152 12381.813 3L 12847 - 20922 3 - 2 Th I GI74 
8080.240 12372.484 4L 4490 - 12570 2112 - 31J2 Th II GI74 
8093.648 12351.988 3L Th GI74 
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Intensity 
U A. Il.u and Energy levels J Spectrum Reference 

(cm-I) (A) (em-I) character (cm- l ) 

8102.825 12337.998 7L 6362 - 14465 2 - 2 Th I GI74 
8113.925 12321.120 3L 18930 - 27044 3 - 3 Th I GI74 
8115.947 12318.050 3L 15493 - 23609 4 - 5 ThI GI74 
8121.209 12310.069 3L 21890 - 300 II 3 - 3 Th I GI74 
8161.573 12249.188 4L 18809 - 26971 4 - 4 Th I GI74 
8164.042 12245.483 3L 13088 - 21252 3 - 2 Th I G174 
8164.384 12244.970 3L 16818 - 24982 3lh - 3¥2 Th II GI74 
8172.240 12233.199 5L 14465 - 22637 2 - 3 Th I G174 
8173.080 12231.942 8L 10526 - 18699 3 - 2 Th I G174 
8176.934 ·12226.177 4L 11877 - 20054 1 - 2 ThI GI74 
8189.851 12206.894 7L 3687- 11877 2' - 1 ThI G174 
8198.405 12194.157 8t 1521 - 9720 2¥2 - 3¥2 Th II G174 
8206.574 12182.019 3L 9804 - 18011 5 - 5 ThI GI74 
8213.454 12171.815 4L 4961 13175 4 4 ThI GI74 
8216.150 12167.821 3L 11601 - 19817 1 - 1 ThI GI74 
8219.791 12162.431 3L Th GI74 
8234.331 12140.955 3L 18809 27044 4 3 Thl GI74 
8240.395 12132.020 3L 20322 28562 5 - 4 Th I GI74 
8242.157 12129.427 5L 13297 - 21539 4 - 4 Th I GI74 
8243.601 12127.302 8L 0- 8243 2 - 2 ThJ GI74 
8244.201 12126.419 5L 18011 - 26255 5 - 4 ThI GI74 
8248.810 12119.644 3L 9804 - 18053 5 - 4 Th I GI74 
8255.765 12109.434 3L 20423 - 28679 I - 2 ThI GI74 
8271.428 12086.503 3L 9711 - 17983 3¥2 - 2¥2 Th II GI74 
8305.004 12037.639 4L 17398 - 25703 3 - 2 ThI GI74 
8318.078 12018.718 7L 16346 - 24664 4 - 3 ThI GI74 
8318.538 12018.054 4L 15863 - 24182 2 - 2 ThI GI74 
8319.994 12015.950 4L 23306 - 31626 6 - 5 Th I GI74 
8325.604 12007.854 5L 4146 - 12472 3¥2 - 2lh Th II G174 
8341.714 11984.664 8L 4146 - 12488 3¥2 - 4¥2 Th II GI74 
8358.821 11960.136 3L 4113- 12472 2¥2 - 2¥z Th II GI74 
8364.467 11952.063 4L 19227 :... 27591 6 - 5 Th I GI74 
8369.159 II945.362 6L 18011 - 26380 5 - 5 Th I GI74 
8371.424 11942.130 5L 15618 - 23990 3 - 2 Th I G174 
8372.470 11940.638 7L 2869 - 11241 3 - 3 Th I G174 
8389.369 11916.586 3L 22163 - 30552 4 - 4 Th I GI74 
8392.950 11911.501 4L Th GI74 
8401.177 11899.837 4L 13847 - 22248 2 - 2 Th I GI74 
8404.634 11894.942 3L 12847 - 21252 3 - 2 Th I G174 
8411.997 11884.530 5L 11802 - 20214 2 - 3 Thl GI74 
8419.316 11874.199 3L 12570 - 20989 3¥2 - 4¥2 Th II G174 
8423.449 11868.373 aL Th GI74 
8425.392 11865.636 4L 15305 - 23730 4¥2 - 4¥2 Th II GI74 
8426.378 11864.247 7L 3687 12114 2 2 Th I GI74 
8430.546 11858.382 4L 14206 - 22637 4 - 3 Th I GI74 
8450.965 11829.730 4L 15970 - 24421 3 - a ThI GI74 
8451.029 11829.640 5L 13088 - 21539 3 - 4 Th I GI74 
8452.499 11827.583 4L 17073 25526 1 - 1 Th I G174 
8456.03':; 11822.640 4L 19817 - 28273 1 - 2 ThI GI74 
8467.04 11807.27 0.02 30 10542 - 19009 4 - 5 Th III LI74 
8468.943 11804.617 6L 5563 - 14032 1 - 2 Th I GI74 
8469.303 11804.116 3L 21903 - 30372 7 - 6 Th I GI74 
8489.233 11776.403 . 5L 9238 - 17727 4¥2 - 5¥2 Th II G174 
8490.127 11775.163 4L 10783 - 19273 2 - 2 Th I GI74 
8529.631 11720.628 3L Th G174 
8535.754 ! II712.220 3L 17354 - 25890 I - 2 Th I GI74 
8542.145 11703.457 7L 15490 - 24032 5 - 4 Th I GI74 
8545 .. 523 11698.831 3L 13962 - 22508 1 - 2 Th I GI74 
8548.845 11694.285 3L 21738 - 30286 2 - 1 Th I GI74 
8568.369 11667.638 5L 16346 - 24915 4 - :3 Th I G174 
8573.124 11661.167 3L 19039 - 27612 2 - 3 Th I GI74 
8591.552 11636.155 3L 15970 - 24561 ,j - 3 Th I GI74 
8592.699 11634.601 4L 13297 - 21890 4 - 3 Th I GI74 
8594.659 11631.948 3L 10379 - 18973 4V2 - 3V2 Th II GI74 
8604.837 11618.190 3L 13297 - 21902 4 - 4 Th I GI74 
8605.376 11617.462 5L 14032 - 22637 2 - 3 Th I GI74 
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Intensity 
CF A Il.cr and Energy levels J Spectrum RefereDce 

(cm- 1) (A) (cm-, character (cm-l) 

8608.447 11613.318 3L Th GI74 
8614.266 11605.473 3L 19948 - 28562 4 - 4 Th I GI74 
8621.314 11595.985 6L 16783 - 25405 4 - 4 Th I GI74 
8625.801 11589.953 4L 16554 - 25180 6 - 7 Th I GI74 
8636.558 11575.518 4L 18930 - 27566 3 - 2 Th I GI74 
8639.568 11571.485 5L 19588 - 28227 5 - 4 Th I GI74 
8649.488 11558.214 3L 13088 - 21738 3 - 2 Th I GI74 
8650.144 11557.337 3L 17398 - 26048 3 - 4 Th I GI74 
8661.268 11542.494 3L 8460 17121 Ilh Ilh Th II GI74 
8669.948 11530.938 3L 21165 - 29835 3 - 3 Th I GI74 
8672.982 11526.904 5L Th GI74 
8673.316 11526.460 4L 14204 - 22877 5 - 5 Th I GI74 
8680.850 11516.456 5L 5563 14243 1 1 Th I GI74 
8681.979 11514.959 4L 18930 - 27612 3 - 3 Th 1 GI74 
8684.163 11512.063 3L 5563 - 14247 1 - 0 Th I GI74 
8684.538 11511.566 6L 20867 - 29552 7 - 6 Th I GI74 
8685.698 11510.028 3L 18809 - 27495 4- 4 Th I GI74 
8691.621 11502.185 3L 12847 21539 3 - 4 Th I GI74 
8692.155 11501.478 4L 13945 - 22637 3 - 3 Th I GI74 
8700.925 11489.885 5L 8800 - 17501 4 - 5 Th 1 Gl74 
8711.637 ! 11475.757 3L 18809 - 27521 4 - 4 Th I GI74 
8717.075 11468.598 3 L Th GI74 
8719.781 11465.039 5L 11802 - 20522 2 - 2 Th I GI74 
8744.528 11432.593 4L 14243 22988 ' 1 - 2 Th I GI74 
8746.738 11429.704 6L 10526 - 19273 3 - 2 Th 1 GI74 
8756.234 11417.309 3L 19516 - 28273 2 - 2 Th I GI74 
8780.130 11386.235 5L 15618 - 24399 3 - 3 Th I GI74 
8781.491 11384.471 3L 15493 - 24274 4 - 5 Th I GI74 
8781.916 11383.920 3L 18809 - 27591 4 - 5 Th I GI74 
8789.024 11374.713 6L 4113 - 12902 21f2 - I1fz Th II GI74 
8801.570 11358.499 3 L 13088 - 21890 3 - 3 Th I GI74 
8804.503 11354.715 8L 6362 15166 2 3 Th I GI74 
8806.668 11351.924 6L 19227 - 28034 6 5 Th I GI74 
8813.046 11343.709 4L 11241 20054 3 - 2 Th 1 GI74 
8813.708 11342.857 3L 13088 - 21902 3 - 4 Th I GI74 
8822.117 11332.045 4L 13847 - 22669 2 - 3 Th I GI74 
8823.376 11330.428 5L Th GI74 
8826.067 11326.973 3L 14206 - 23032 4 - 4 Th I GI74 
8841.412 11307.314 3L 19516 - 28358 2 - 3 Th I GI74 
8844.171 11303.787 5L 13297 - 22141 4 - 3 Th I GI74 
8844.361 11303.544 4L 17411 26255 3 4 Th I? Gl74 
8844.361 11303.544 4L 7502 - 16346 :3 4 Thl? GI74 
8865.322 11276.818 4L 15166 - 24032 3 - 4 Th I GI74 
8867.873 11273.574 4L 21890 - 30758 3 - 2 Th I GI74 
8879.363 11258.986 4L 17501 - 26380 5 - 5 Th I GI74 
8880.038 11258.130 3L 21252 - 30132 2 - 2 Th I G174 
8882.435 11255.092 3L 17166 - 26048 5 - 4 Thr GI74 
8902.080 11230.255 9L 5563 - 14465 1 - 2 ThJ GI74 
8905.825 11225.532 3L 15863 - 24769 2 - 3 Th I GI74 
8921.683 11205.579 4L 11601 - 20522 1 - 2 Thl GI74 
8933.532 11190.716 31 Th GI74 
8937.359 11185.925 5L 7280 - 16217 2 2 Th I GI74 
8942.811 11179.105 3L 11601 - 20543 1 - 0 ThI GI74 
8956.436 11162.099 3L 14032 - 22988 2 - 2 Th I GI74 
8974.299 11139.881 3L 19588 - 28562 5 4 Thl GI74 
8975.153 11138.821 4L 18069 27044 3 - 3 Thl GI74 
8983.649 11128.287 5L 4961 13945 4 - 3 Thl GI74 
8985.866 11125.541 4L 18011 26997 5 - 6 Thl GI74 
8987.090 11124.026 3 L 23306 - 32293 6 - 5 Th I GI74 
8995.070 11114.157 3L 14206 - 23201 4 - :3 Th I GI74 
9005.079 11101.804- 5L 9804, 18809 5 4- Th I GI74 
9014.066 11090.735 :3 L 19516 28531 2 - 2 Th I GI74 
9027.029 11074.809 

I 

5L Th GI74 
9027.904 11073.735 3L 19503 - 28531 3 - 2 Th I GI74 
903!. 726 11069.049 3L 7001 - 16033 

I 
Ph - 21f2 Th II GI74 

9041.561 I 11057.009 4· L 13297 ..; 22338 4, - 3 Th I GI74 
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(J" "- ACT and Energy levels J Spectrum Reference 

(cm-~ (A) (cm-l:J character (em-I) 

9043.213 11054.989 4L 13945 22988 3 2 Th I GI74 
9045.742 11051.898 7L 15618 - 24664 3 - 3 Thl (;174 

9050.389 11046.224 4L 18930 - 27980 3 - 3 Thl GI74 
9052.911 11043.146 3L 15618 - 24671 3 - 2 ThI GI74 
9058.511 11036.319 4L 16346 - 25405 4 - 4 ThI GI74 
9070.470 11021. 768 3L 14206 - 23277 4 - 5 ThI GI74 
9074.571 11016.787 4L 13088 - 22163 3 - 4 Th I GI74 
9086.933 11001.800 3L 13962 - 23049 1 - 1 ThI GI74 
9101.963 10983.633 5L 13297 - 22399 4 - 5 ThI GI74 
9102.502 10982.982 3L 22163 - 31265 4 - 3 ThI GI74 
9102.562 10982.910 4L 14204 - 23306 5 - 6 Th I GI74 
9119.189 10962.885 5L 11802 - 20922 2 - 2 Th I GI74 
9131.459 10948.154 4L 13962 - 23093 1 - 2 Thl GI74 
91.':\.6.234 lOQ4?4~? ~T. 16554 25690 f. - :; Thl GI74 
9136.391 10942.244 8L 6213 - 15349 41ft - 5¥2 Th II GI74 
9136.914 10941.617 4L 6J68 - 15305 3¥2 - 4¥2 Th II GI74 
9151.245 10924.483 4L 1521 - 10673 21ft - 21h Th II GI74 
9160.386 10913.581 3L 13088 - 22248 3 - 2 Th I G174 
9170.796 10901.193 4L 18809 27980 4 3 Thl GI74 
9179.980 10890.287 4L 18011 - 27191 5 5 Thl GI74 
9197.141 10869.967 4L 17847 - 27044 2 - 3 Th I GI74 
9203.456 10862.508 4L 20214 - 29418 3 2 Th I GI74 
9211.130 10853.458 3L 8800 - 18011 4 5 Th I GI74 
9218.820 10844.405 4L 17166 - 26384 5 - 4 Thl GI74 
9227.521 10834.179 3L Th GI74 
9239.549 10820.075 5L 6213 - 15453 4¥2 - 3112 Th II GI74 
9245.105 10813.573 4L 2869 - 12114 3 2 Thl GIN 
9245.257 10813.395 6L 4961 14206 4 - 4 Thl GI74 
9246.209 10812.281 5L 13847 - 23093 2 - 2 Th I GI74 
9250.433 10807.344 3L 13088 - 22338 3 - 3 Thl GI74 
9253.367 10S03.91S -1 L asoo - 18053 -1 - 4 Thl CI74 
9256.589 10800.157 4L 6362 15618 2 - 3 Th I GI74 
9256.678 10800.053 5L 13945 - 2320] 3 3 ThI GI74 
9261.821 10794.056 3L 9711 18973 3lh - 3¥2 Th II GI74 
9268.420 10786.371 3L 20566 - 29835 4 3 ThI GI74 
9268.814 10785.912 4L 8800 18069 4 - 3 ThI GI74 
9276.493 10776.984 4L 15493 24769 4 - 3 Th J G174 
9296.035 10754.328 4L 15618 - 24915 3 - 3 Th I GI74 
9300.268 10749.434 3L 17959 - 27260 4 - 3 Th I I GI74 
9315.163 10732.245 5L 12847 22163 3 - 4 Th I 

! GI74 
9319.782 10726.926 8L 2558 - 11877 0 1 ThI GI74 
9321.092 10725.418 6L 11601 - 20922 1 2 Thl GI74 
9322.394 10723.921 7L 4146 - 13468 3lh 4112 Th II GI74 
9340.95 10702.62 4 Th KL5U 
9362.161 10678.369 3L 11802 21165 .2 - 3 Th I G174 
9374.570 10664.234 5L 6362 15736 .2 - 1 ThJ GI74 
9377.549 10660.847 3L 8605 - 17983 2V2 2V2 Th II GI74 
9418.044· 10615.008 4L 18809 28227 4 - 4 Thl GI74 
9419.481 10613.388 4L 13088 - 22508 3 2 Thl GI74 
9426.519 10605.464 4L 18069 - 27495 3 - 4 Thl GI74 
9442.870 10587.100 . 3L 15863 - 25306 2 2 Thl GI74 
9462.31-9 10565.306 6L 13175 - 22637 -1 - 3 Thl CI74 
9470.283 10556.454 7L 17501 - 26971 5 - 4 Thl GI74 
9471.734 10554.837 4L 16783 26255 4 - 4 Th I GI74 
9484.205 10540.958 5L 18011 27495 5 4 Th I GI74 
Q491.024 lOfi:i:i.:~m; :iL 12847 - 22338 3 3 ThI GI74 
9494.82 10529.18 5 11276 - 20771 .5 - 6 Th III • KL50 
9496.069 10527.789 5L liS 01 26997 5 - 6 Th I GI74 
9497.826 10525.841 4L Th GI74 
9510.143 10512.209 5L 18011 27521 5 4 Th I GI74 
9518.851 10502.592 4L 13962 23481 1 1 Th I GI74 
9522.565 10498.496 5L 14247 23769 0 1 Th I GI74 
9525.879 10494.843 

I 

6L 14243 23769 1 I Th I GI74 
9528.229 10492.255 6L 10526 20054- 3 2 Th J GI74 
9536.313 10483.360 4L Th GI74 
9551.506 10466.685 3L 

! Th GI74 I 
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Intensity I I 
CT A Au and Energy levels i J Spectrum Reference 

(em- 1) (A) (cm-~ character " (em"'l) l 
9557.864 10459.723 1L 13297 - 22855 

I 
4 - 3 Th I GI74 

9566.346 l0450.448 3 L 19986 - 29552 6 - 6 Thl Gl74 
9576.374 ]0439.505 3L 16346 - 25923 4 - I}. Thl Gl74 
9580.422 10435.094 3 L 180} 1 27591 5 - 5 Thl GI74 
9SR5.409 10429.665 6L 0 9585 Ph - 21/2 Th II GI74 
9594.692 10419.574 7 L 1521 111 16 21!z - 31/2 Th II G174 
9600.753 10412.996 4 L 18930 - 28531 3 - 2 ThJ Gl74 
9608.591 10404.502 3L Th GI74 
9640.998 10369.528 4L 13962 - 23603 I - 2 Th I GI74 
9649.867 10359.998 3L 9400 - 19050 2lJ2 - }l/2 Th II G174 
9651.Sn l{)358.167 3L 11601 - 21252 1 - 2 Thl C174 
9660.074 10349.051 5 L 12847 - 22508 3 - 2 Th r GI74 
9662.419 10346.540 3L 15863 - 25526 2 - I Thl CI74 
9673.277 10334.926 3 L 13847 - 23521 2 - 3 Thl GI74 
9690.184 10316.894 4L 17501 - 27191 5 - 5 Th 1 Gl74 
9698.028 10308.549 5 L 19986 - 29684 6 - 5 Thr GI74 
9698.54 10308.01 2 Th KL50 
970tl.91M 10301.161 6L 4113 - 13818 2lJ, 31/2 Th lJ G174 
9712.630 10293.052 4L 14204 23916 5 4 Thl GI74 
9716.467 10288.987 4L 1859 - 11576 Jl/2 IlJ2 Th II GI74 
9722.012 10283.118 4L 7502 - 17224 3 - 2 Thl GI74 
9746.21 10257.59 5 8141 - 11887 4 - ;:, Thm KLSO 
9746.413 10257.374 SL /4243 - 23990 1 - 2 ThJ GI74 
9752.773 10250.684 4L 18809 - 28562 4 - 4 Thl G174 
9755.746 10247.561 4L 13847 - 23603 2 - 2 Thl GI74 
9766.735 10236.03] 4L 13088 - 22855 3 - 3 Thl G174 
9i18.551 10223.662 3 L ]3962 - 23741 J - 1 ThJ GI74 
9783.554 ]0218.434 SL 9804 - 19588 5 5 ThJ GI74 
9812.377 10]88.418 3L Th GI74 
9821.917 10178.522 5L 12847 - 22669 3 - 3 Thl G174 
9025.30[; 10175.01:2 4.L 14?()fi - 240.~2 4 - -1 Thl GI74 
9855.084 10144.266 4 L 6362 16217 2 2 Thl GI74 
98S7.8iO 10141.399 6L 13175 - 23032 4- 4 Thl Gli4 
9858.808 10140.434 4L 20867 - 30726 7 - 7 Thl GI74 
9865.497 10133.559 7L 1859 - 11725 Ph 1/2 Th 1l GI74 
9908.935 10089. ]36 7 L 7502 - 17411 3 - 3 Th J? G174 
9908.935 10089. ]36 7 L 

I 
16346 - 26255 4 - 4 ThJ? G174 

9914.190 10083.788 5 L 19227 - 29141 6 - :) Th I GI74 
9915.083 10082.880 

I 
4L \ 15490 - 25405 5 - I\- ThJ GI74 

9949.46] 10048.04] 3L 15493 25442 4 3 ThJ GI74 
9958.060 10039.364 i 7 L 

\ 

8111- 18069 4 - 3 Th I GI74 
9985.877 10011.398 3 L 20566 - 30552 :j. - 4- Th I GI74 

Th References 

KL50 Klinkenberg, P. F. A., Physica XVI, 618-<S50 (1950). 
Source: Intermittent vaeuum spark (Th Ill) 
Instrument: 2 m grating spectrograph 
Dett"ctor: Photographic 
Uncertainty in (T'~ NIH eivl"n 

G174 Giacchetti, A., Blaise, J., Corliss, C. H., and Zalubus, R.,J. 
Res. Nat. Bur.Stand. (U.S.) 7RA, 247-281 (1974). 

Source: Electrodeless discharge tube (2.45 GHz) 
Instrument: Fourier transform spectrometer 
Detector: PbS cooled with liquid nitrogen 
Uncertaint), in (1: Average deviation between observed and 

calculated wavenumbers is less than 0.002 
cm-l. 

LI74 Litzen, D., Physica Scripta 10, 103-104 (1974.). 
Source: Pulsed hollow cathode (Th lIlt 
Instrument: 1.5 m Czerny-Turner spectrometer 
Detector: PbS cooled with liquid nitrogen 

Additional References 

Steers, E. B. M., Spectror.him. Acta 2:Hl, 1.).) (1967). 
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Thulium 

Tm, Z = 69 

Tm 1 Normal state of valence electrons4j136s2 2Fo7/2 J.P. 4,9877 cm-1 

Tm 11 Normal state of valence electrons 4f13(2F07/2 )6s(7/2, 1/2t 4 I.P. = 97189 cm-1 

Tm 

Intensity 
I Spectrum I Reference u A Au and Energy levels J 

(em-I) (A) (cm-l) character (cm- 1) 

4083.34 24483.08 0.10 3 L 28024 32107 4lh 5V2 Tm I CA69 
4117.24 24281.49 0.15 2L 22457 - 26574 4 4 Tm 11 CA69 
4121.28 24257.69 0.20 1 L 22457 - 26578 4 - 3 Tm II CA69 
4136.26 24169.84 0.20 1 L Tm CA69 
4162.10 24019.78 0.20 ] L Tm CA69 
4171.15 23967.66 0.15 1 L Tm CA69 
4192.58 23845.16 0.05 6L 19748 23941 4V2 4V2 Tm I CA69 
4266.35 23432.85 0.10 3L 21713 - 25980 3 - 3 Tm II CA69 
4299.62 23251.53 0.15 2L 19132 - 23431 Ph - 2Y2 Tm I CAbY 
4300.96 23244.28 0.20 1 L 28555 - 32856 3V2 2% Tm J CA69 
4304.92 23222.90 0.20 1 L Tm CA69 
4370.97 22871.98 0.15 2L 21997 - 26368 5V2 5V:z TmI CA69 
4380.08 22824.4] 0.20 1 L 22457 26837 4 3 Tm II CA69 
4381.52 22816.90 0.15 2 L 33961 38342 3V2 3V2 Tm! CA69 
4382.55 22811.54 0.20 ] L Tm CA69 
4408.08 22679.43 0.15 2L 28448 32856 2Vz 2V2 Tm I CA69 
4442.2] 22505.18 0.05 6L 19132 - 23574 lV2- }1/, Tm, r.AtiQ 

4469.87 22365.91 0.20 1 L Tm CA69 
4472.81 22351.21 0.15 2L 33961 38433 3V2 - Tml CA69 
4482.13 22304.73 0.20 1 L 26439 30921 3* 3V2 Tm I CA69 
4492.62 22252.65 0.05 6L 19753 24246 3% - 3V2 Tm I CA69 
4497.75 22227.27 0.10 3L 18837 - 23335 4% - 3Vz Tm I 

I 
CA69 

4507.68 22178.31 0.20 1 L 26439 - 30947 3% - 41;'2 Tm I CA69 
4540.97 22015.72 0.10 4L 33961 - 38502 3V2 - Tm I CA69 
4551.90 21962.85 0.15 3L 22457 - 27009 4 - 4 Tm II CA69 
4558.43 21931.39 0.20 1 L 23781 - 28340 4V2 - 31;'2 Tm I CA69 
4565.54 2]897.24 0.20 1 L Tm CA69 
4578.91 21833.30 0.10 3L 21120 - 25699 3% 4V2 Tm I CA69 
4582.50 2]816.20 0.15 2L Tm CA69 
4589.53 21702.70 0.13 2L Tm CA69 
4600.07 21732.87 0.20 I L 21978 - 26578 2 3 Tm II CA69 
4601.93 21724.08 0.10 3L 24273 - 28875 5 5 Tm 11 CA69 
4606.44 2]702.82 0.15 2L Tm CA69 
4.6.3075 21588.88 0.20 I L 21737 - 26368 1% 5% TmI CA69 
4636.42 2]562.48 0.15 2L 28143 - 32780 IV2 - 11;'2 Tm I CA69 
4644.42 2]525.34 0.]5 2L 29316 - 33961 41;'2 - 31;'2 Tm I CA69 
4649.70 21500.90 0.15 2L 22791 - 27440 3V2 - 4V2 Tm I CA69 
4661.35 21447.16 0.10 3L Tm CA69 
4681.43 21355.17 0.20 I L Tm CA69 
4684.62 21340.62 0.10 3L 28555 - 33240 3% - 31;'2 Tm! CA69 
4686.96 21329.97 0.20 I L 26701 - 31388 3V2 - 4V2 Tm I CA69 
4697.64 2]281.48 0.05 5L 19548 24246 2V2 31;'2 Tm I CA69 
4705.64 21245.30 0.20 1 L Tm CA69 
4712.98 21212.2] 0.15 3L 28143 - 32856 1112 - 21;'2 Tm I CA69 
4716.89 21194.63 0.15 2L Tm CA69 
4727.75 21145.94 0.20 1 L Tm CA69 
4/;:S;:>."I1:l 21110.01:1 0.15 2L 33961 - 38696 3112 Tm I CA69 
4743.87 21074.08 0.20 1 L 23524 - 28267 4 - 3 Tm II CA69 
4761.80 20994.73 0.20 1 L Tm CA69 
4766.20 20975.35 0.20 I L Tm CA69 
4775.86 20932.92 0.15 2L Tm CA69 
4781.51 20908.19 0.20 ] L 28168 - 32950 5112 - 61;'2 TmI CA69 
4794.69 20850.71 0.10 3L 26126 - 30921 2V2 3V2 Tm I CA69 
4796.93 20840.98 

I 

0.15 2L 22457 - 27254 4 - 4 Tm II CA69 
4806.10 2080].21 0.05 6L 17613 ~ 224]9 4%, 4% Tm I CA69 

4840.23 20654.54 0.15 2L Tm CA69 
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ATOMIC SPECTRAL LINES 239 

Tm-Continued 

Intensity 
U "- b,u and Energy levels J Spectrum Reference 

(em-I) (A) (em-I) character (em-I) 

4843.84 20639.15 0.05 6L Tm CA69 

4854.41 20594.20 0.05 7L 17613 - 22468 4lh - 5lh Tml CA69 

4860.96 20566.46 0.10 3L 21713 - 26574 3 - 4 Tmll CA69 
4865.05 20549.17 0.10 4L 21713 - 26578 3 - 3 Tmll CA69 
4867.04 20540.76 0.15 2L 27314 - 32181 lf2 - Ilh Tml CA69 

4882.09 20477.44 0.20 I L Tm CA69 
4885.36 20463.74 0.15 2L Tm CA69 
4887.75 20453.73 ·0.20 I L Tm CA69 
4892.46 20434.04 0.20 I L 26701 - 31593 3lh - 2lh Tm I CA69 
4910.21 20360.17 0.10 4L 24273 - 29183 5 - 4 Tmll CA69 
4945.89 20213.29 0.05 7L 17613 - 22559 4% - 5lf2 Tml CA69 
4947.27 20207.65 0.05 7L 19753 - 24701 3V2 - 4% Tm! CA69 
4948.84 20201.24 0.10 4L 26439 - 31388 3lh - 4lf2 Tm I CA69 
4950.71 Z0193.61 0.10 4L 18990 - 23941 5V2 - 41(2 Tm I CAo9 

4952.57 20186.03 0.10 5L 19748 - 24701 4% - 4lf2 Tml CA69 
4954.26 20179.14 0.05 7L ]9753 24708 3lf2 3lfz Tm I CA69 
5006.02 19970.50 0.10 3L Tm CA69 
5010A1 19953.00 0.10 3L 26488 31499 1% 1% TDl I CA69 

5013.27 19941.62 0.05 6L 17454 - 22468 6% 5lh Tm I CA69 
5014.86 19935.29 0.15 2L 26439 - 31454 3V2 - 4V2 Tm I CA69 
5028.44 19881.46 0.05 7L 19132 - 24160 IV2 - V2 Tm I CA69 
5054.79 19777.82 0.20 1 L 21133 26lRR 6 !l Tm II CA6Q 

5062.48 19747.77 0.05 7L 19548 - 24611 2lf2 - 2% TmI CA69 
5076.39 19693.66 0.10 6L 17343 - 22419 3lf2 ..,. 4lf2 TmI CA69 
5087.26 19651.58 0.10 3L 18853 - 23941 5lf2 - 4lf2 Tm I CA69 
5104.70 19584.44 0.15 2L 17454 - 22559 6lf2 - 5V2 Tm I CA69 
5149.15 19415.38 0.20 1 L 28143 - 33292 IV2 - 2lf2 TmI CA69 
5159.24 19377.4] 0.05 SL 19548 - 24708 2V2 - 3lf2 Tml CA69 
5170.90 19333.72 0.20 2L Tm CA69 
5178.57 19305.08 0.10 3L Tm CA69 
5186.~3 19276.57 0.25 1 L Tm CA69 
5200.46 19223.82 0.20 1 L 33961 - 39161 3% - TmI CA69 
5209.28 19191.27 0.05 6L 19748 - 24957 4lfz - 5% Tm I CA69 
5214.08 19173.60 0.20 1 L Tm CA69 
5216.41 19165.04 0.20 1 L 28024 - 33240 4% - 3V2 Tm! CA69 
5217.55 19160.85 0.20 1 L Tm CA69 
5218.80 19156.26 0.20 1 L Tm CA69 
5237.75 19086.96 0.25 1 L Tm CA69 
5265.64 18985.86 0.15 2L 25656 - 30921 2V2 - 3V2 TmI CA69 
5267.05 18980.78 0.20 1 L Tm CA69 
5287.98 18905.65 0.10 4L 17454 - 22742 6V2 - 6V2 Tm! CA69 
5295.68 18878.16 0.20 1 L 21713 - 27009 3 - 4 Tm II CA69 
5302.66 18853.31 0.20 2L Tm CA69 

5306.09 18841.13 0.25 1 L Tm CA69 
5329.95 18756.78 0.20 1 L Tm CA69 
5334.30 18741.49 0.25 1 L 26439 31773 3V2 2V2 Tm I CA69 
5340.11 18721.10 0.25 1 L Tm CA69 
5347.34 18695.78 0.25 1 L Tm CA69 
5351.03 ]8682.89 0.25 1 L 23524 - 28875 4 - 5 Tmn CA69 
5351. 74 18680.41 0.25 1 L Tm CA69 
5359.72 18652.60 0.15 3L Tm CA69 
5365.46 18632.64 0.15 3L Tm CA69 
5372.12 18609.54 0.25 1 L 26126 - 31499 2V£ - Ilf2 Tm I CA69 
5422.61 18436.27 0.20 2L Tm CA69 
5447.35 18352.54 0.05 SL 17454 - 22902 6V2 - 6% Tm I CA69 
5458.64 18314.58 0.25 1 L 27491 - 32950 5Vz - 6V2 Tm i CA69 
5462.79 18300.67 0.10 3L 16957 - 22419 3V2 - 4V2 Tm! CA69 
5465.29 18292.30 0.25 1 L 27314 - 32780 V2 - 1V2 Tm I CA69 
5465.68 18291.00 0.25 I L Tm CA69 
5479.09 18246.22 0.10 4L 19132 - 24611 IVz - 2V2 Tm I CA69 
5490.29 18209.00 0.20 1 L Tm CA69 
5493.72 18197.63 0.15 2L Tm CA69 
5519.08 18114.02 0.15 3L 25488 - 31007 5¥2 - 5¥2 Tm I CA69 
5524.23 18097.13 0.15 2L Tm CA69 
5550.71 18010.80 0.25 1 L Tm CA69 
5570.53 17946.71 0.25 1 L Trn CA69 
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'240 MICHAEL OUTRED 

Tm-Continued 

Intensity 
u A t::.u and Energy levels J Spectrum Reference 

(cm-I) (A.) (cm-, character (cm-I) 

5584.00 17903.42 0.25 1 L Tm CA69 
5586.18 17896.43 0.25 1 L Tm CA69 
5599.28 17854.56 0.25 1 L 33961 - 39560 3lh - TmI CA69 
5643.73 17713.94 0.25 1 L 28168 - 33812 5lh - 6Y2 TmI CA69 
5646.85 17704.15 0.20 1 L 26126 - 31773 2lh - 2lh Tm I CA69 
5649.09 17697.13 0.25 1 L Tm CA69 
5658.90 17666.45 0.20 1 L 19548 - 25207 2Y2 - Ilh Tm I CA69 
5659.36 17665.02 0.20 1 L 23524 - 29183 4 - 4 Tmll CA69 
5677.53 17608.49 0.05 6L 16742 - 22419 3Y2 - 4Y2 TmI CA69 
5679.23 17603.21 0.05 7L 17752 - 23431 2lh - 2lh TmI CA69 
5692.90 17560.94 0.15 2L 26488 - 32181 Ilh - Ilh Tm] CA69 
5702.74 17530.64 0.25 1 L 21737 - 27440 4lh - 4Y2 Tml CA69 
5721.50 17473.16 0.05 4L 17613 - 23335 4lh - 3lh Tml CA69 
5729.21 17449.65 0.20 2L Tm CA69 

5756.54 17366.80 0.20 1 L Tm CA69 
5758.59 17360.62 0.25 1 L Tm CA69 
5761.32 17352.39 0.20 2L Tm CA69 
5763.6B 17315.29 0.20 1 L Tm CA69 
5772.42 17319.03 0.20 2L 19748 25520 4lh - 5lh Tm I CA69 
5776.58 17306.55 0.25 1 L Tm CA69 
5783.48 17285.91 0.25 1 L Tm CA69 
5810.39 17205.85 0.25 1 L 22457 28267 4 - 3 Tmll CA69 
5821.80 17172.13 0.10 4L 17752 - 23574 2% - Ilh TmI CA69 
5822.24 17170.83 0.25 1 L Tm CA69 
5839.28 17120.72 0.25 1 L Tm CA69 
5847.22 17097.48 0.25 1 L 18853 - 24701 5Yz - 4lh Tml CA69 
5848.65 17093.29 0.25 1 L 25745 - 31593 2Yz - 2lh Tml CA69 
5854.07 17077.47 0.20 1 L Tm CA69 
5863.22 17050.82 0.25 1 L Tm CA69 
5863.68 17049.48 0.25 1 L 18837 - 24701 4Yz - 4Y2 Tml CA69 
5876.47 17012.37 0.25 1 L 25717 - 31593 3Yz - 2Yz TmI CA69 
5900.92 16941.88 0.10 3L 23524 - 29425 4 - 3 Tmll CA69 
5903.53 16934.39 0.10 3L Tm CA69 
5905.94 16927.48 0.25 1 L Tm CA69 
5909.76 16916.54 0.25 1 L 28051 - 33961 2% '- 3lh Tml CA69 
5913.52 16905.79 0.25 1 L Tm CA69 
5916.71 16896.67 0.25 1 L 21120 - 27037 3Y2 - 3Y2 TmI CA69 
5931.22 16855.33 0.25 1 L Tm CA69 
5945.91 16813.69 0.25 1 L 19753 - 25699 3Yz - 4lh TmJ CA69 
5951.16 16798.86 0.25 1 L 19748 - 25699 4Yz - 4% Tml CA69 
1)954.60 16789.15 0.25 1 L Tm CA69 
>967.08 16754.04 0.05 6L 18990 - 24957 5Yz - 5Y2 TmJ CA69 
5983.20 16708.90 0.25 1 L Tm CA69 
5988.71 16693.53 0.25 1 L 21713 - 27702 3 - 3 Tmll CA69 
5991.77 16685.00 0.05 5L 17343 - 23335 3lh - 3Yz Tm I CA69 
6032.48 16572.40 0.25 1 L Tm CA69 
6054.49 16512.16 0.25 1 L 26126 32181 2Yz - lY2 Tm I CA69 
6069.49 16471.35 0.25 1 L 19466 25536 6Y2 7Yz Tml CA69 
6103.66 16379.14 0.05 7L 18853 24957 5Y2 - 5Yz Tml CA69 
6103.91 16378.47 0.20 2L 24273 - 30377 5 - 4 TmII CA69 
6142.63 16275.23 0.25 1 L Tm CA69 
b235.04 Ib032.47 0.25 1 L 24273 - 30508 5 - 4 Tmll CAb9 
6320.05 15818.34 9.25 1 L 21120 - 27440 3Yz - 4Y2 Tml CA69 
6327.45 15799.84 0.05 7L 17613 - 23941 4Y2 - 4Y2 Tm I CA69 
6345.92 15753.85 0.05 6L 20228 - 26574 5 - 4 Tm II CA69 
6367.99 15699.25 0.15 3L 26488 - 32856 lY2 - 2Y2 Tml CA69 
6378.19 15674.15 0.15 3L 16957 - 23335 3Y2 - 3% Tml CA69 
6417.09 15579.13 0.25 1 L 26439 - 32856 3Yz - 2Yz Tm I CA69 
6417.59 15577.92 0.25 1 L 22457 - 28875 4 - 5 Tmn CA69 
6474.85 15440.16 0.25 1 L 16957 - 23431 3% - 2Yz Tm I CA69 
6483.28 15420.08 0.25 1 L Tm CA69 
6493.79 15395.12 0.05 7L 17752 - 24246 2Y2 - 3Yz Tml CA69 
6499.16 15382.40 0.20 2L Tm CA69 
6506.00 15366.23 0.20 2L Tm CA69 
6516.96 15340.39 0.10 4L 21997 - -28514 5% - 4Yz Tm I CA69 
6525.46 15320.40 0.15 3L 25656 - 32181 2Yz - lYz Tm] CA69 
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ATOMIC SPECTRAL LINES 24' 

Tm-Continued 

Intensity 
(T A- Au and Energy levels J Spectrum Reference 

(cm-I) (A) (em-I) character (em-i) 

6530.61 15308.32 0.15 3L 18990 25520 5Vz 5lfz Tm] CA69 
6554.19 15253.25 0.25 1 L 21713 - 28267 3 - 3 Tmll CA69 
6567.55 15222.22 0.15 2L 24273 - 30840 5 - 4 Tm II CA69 
6592.93 15163.62 0.05 7L 16742 - 23335 31f2 - 31f2 Tm I CA69 
6597.74 15152.57 0.05 5L 17343 - 23941 31f:z - 41f:z Tml CA69 
6602.54 15141.55 0.20 3L 21737 - 28340 41f:z - 31f:z Tm I CA69 
6619.77 15102.14 0.25 1 L 19748 -" 26368 41f2 - 51f:z Tml CA69 
6632.65 15072.81 0.10 5L 17613 - 24246 41f:z - 31f:z TmI CA69 
6653.02 15026.66 0.15 2L 26126 - 32780 2Vz - W2 Tml CA69 
6667.03 14995.09 0.10 3L 18853 - 25520 51f:z - 5lfz Tml CA69 
6683.63 14957.84 0.20 1 L 18837 25520 41f2 - 5th Tm I CA69 
6689.64 14944.40 0.05 6L 16742 23431 3lfz - 21f2 Tm! CA69 
6709.35 14900.50 0.20 1 L 18990 25699 5Vz 4lfz Tml CA69 
6741.79 14828.80 0.25 1 L Tm CA69 
6749.75 14811.32 0.25 1 L Tm CA69 
6749.99 14810.79 0.25 1 L Tm CA69 
6750.11 14810.53 0.25 1 L Tm CA69 
6776.75 14752.30 0.20 2L 21737 - 28514 4lfz 4th Tm] CA69 
6780.67 14743.78 0.20 2L 20228 - 27009 5 - 4 Tmn CA69 
6800.88 14699.96 0.25 1 L 26439 - 33240 31f2 - 31f2 Tm 1 CA69 
6804.08 14693.05 0.25 1L 26488 - 33292 lIfz- 2112 Tml CA69 
6843.07 14609.33 0.05 4L 18693 - 25536 71f2 - 71f2 Tm} CA69 
6845.89 14603.31 0.10 3L 18853 - 25699 5lh - 4¥z Tml CA69 
6858.68 14576.08 0.05 4L 17752 - 24611 2¥2 - 2¥2 Tm I CA69 
6862.32 14568.35 0.05 4L 18837 - 25699 4112 - 4112 Tml CA69 
6864.19 14564.38 0.10 4L Tm CA69 
6880.25 14530.38 0.05 5L 15587 - 22468 5¥2 - 5¥2 TmI CA69 
6891.08 14507.55 0.05 5L 19466 - 26357 6¥2 - 61f2 Tm I CA69 
6899.42 14490.01 0.20 2L 19548 - 26448 2'12 - 2'12 Tmt CA69 
6901.77 14485.08 0.05 5L 19466 - 26368 6lh - 5lh TmJ CA69 
6903.05 14482.39 0.05 6L n3q.~ 24246 3li2 31f.! TIn! CA69 
6956.53 14371.06 0.15 2L Tm CA69 
6964.39 14354.84 0.25 I L Tm CA69 
6971. 73 14339.72 0.05 4L 15587 - 22559 51f.z - 51f2 TmI CA69 
6984.07 14314.39 0.15 2L 16957 - 23941 31f.z - 4¥2 Tm) CA69 
7025.69 14229.59 0.05 4L 20228 - 27254 5 - 4 Tmn CA69 
7071.93 14136.55 0.20 2L 26889 - 33961 4Vz - 3th Tm! CA69 
7087.44 14105.6] 0.05 6L 17613 - 24701 41f.z - 4% Tml CA69 
7094.22 14092.13 0.25 1 L 17613 - 24708 4'12 - 3¥2 Tm I CA69 
7113.43 14054.07 0.20 1 L 26126 - 33240 2% - 31f2 Tm I CA69 
7142.61 13996.66 0.20 1 L 21133 - 28276 6 - 5 Tm II CA69 
7143.71 13994.50 0.20 2L 22142 - 29285 1 - 2 Tmn CA69 
7154.96 13972.50 0.05 4L 15587 - 22742 5Vz -- 6112 Tml CA69 
7160.51 13961.67 0.20 1 L 23524 30684 4 - 3 Tmn CA69 
7178.85 113926.0() 0.10 3L 21161 28340 21f:z 3th Tm! CA69 
7198.84 13887.33 0.05 7L 16742 - 23941 3'12 - 41f:z Tm I CA69 
7219.30 13847.97 0.25 1 L 21120 - 28340 3th 3'12 Tm I CA69 
7259.75 13770.81 0.15 3L :GO-/U! - 33961 31t2 - 3112 Tm J CA69 
7267.93 13755.32 0.15 3L 17343 - 24611 3¥2 2'12 TmJ CA69 
7283.62 13725.68 0.20 1 L 19753 - 27037 3¥2 - 3¥2 Tm! CA69 
7289.43 13714.74 0.05 SL 16957 24246 3'12 - 3V2 Tm I CA69 
13U1./9 13691.53 0.25 1 L Tm CA69 
7307.01 13681. 75 0.25 1 L 21978 - 29285 2 - 2 Tm Ii CA69 
7314.35 13668.02 0.25 1 L 15587 - 22902 5'12 - 6'12 Tm I CA69 
7314.82 13667. ]4 0.25 1 L 26646 33961 41/2 - 3'12 Tm I CA69 
7316.03 13664.88 0.25 I L 19132 26448 IV2 - 21/2 Tm I CA69 
7316.68 13663.67 0.25 1 L 23524 - 30840 4 - 4 Tm II CA69 
7336.51 13626.73 0.25 1 L Tm CA69 
7339.03 13622.05 0.25 1 L Tm CA69 
7346.07 13609.00 0.25 1 L 24348 - 31694 4'12 - 3V2 Tm I CA69 
7357.70 13587.49 0.25 1 L 17343 - 24701 31/2 - 41f.z Tm I CA69 
7362.83 13578.02 0.20 1 L Tm CA69 
7364.68 13574.61 0.05 4L 17343 24708 3112 - 3lf2 TmI CA69 
7367.34 13569.71 0.20 1 L 18990 26357 51/2 6V2 Tm I CA69 
7377.98 13550.14 0.07 4L 18990 - 26368 5lf2 - 5¥2 Tm I CA69 

7382.27 I 13542.27 0.10 3L 24137 31519 6lfz - 5lJ2 Tm! CA69 
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Tm-Continued 

Intensity 
u A Au and Energy levels J Spectrum Reference 

(cm-~ (A) (cm-~ character (cm-~ 

7393.51 13521.68 0.20 1 L 21120 - 28514 31h - 4V2 Tml CA69 

7421.11 13471.39 0.25 1 L 26889 - 34310 41h - 41h Tml CA69 

7446.24 13425.93 0.20 2L 21978 - 29425 2 - 3 Tmll . CA69 

7453.17 13413.44 0.20 I L 24273 - 31726 5 - 5 Tmll CA69 

7455.08 13410.01 0.05 5L 17752 - 25207 21h - IIh Tml CA69 

7469.60 13383.94 0.20 1 L 21713 - 29183 3 - 4 Tmll CA69 

7471.75 13380.09 0.05 6L 15271 - 22742 71h - 61h Tml CA69 

7504.17 13322.28 0.05 5L 16742 - 24246 31h - 31h Tm I CA69 

7514.57 13303.84 0.05 4L 18853 - 26368 51f2 - 51h Tml CA69 

7530.01 13276.56 0.20 1 L Tm CA69 

7531.02 13274.78 0.05 4L 18837 - 26368 4V2 - 51h Tml CA69 

7582.22 13185.14 0.17 2L Tm CA69 
7626.82 13108.04 0.10 3L 24273 - 31900 5 4 Tm II CA69 

7631.17 13100.57 0.05 7L 15271 - 22902 7V2 - 61h Tm I CA69 

7632.91 13097.58 0.10 3L 23374 - 31007 61h - 5112 Tm I CA69 

7636.77 13090.96 0.15 2L 25656 - 33292 2112 - 2V2 Tml CA69 
7653.66 13062.07 0.25 1 L 24273 31926 5 - 5 l'm IT CA69 
7654.28 13061.01 0.15 2L 16957 24611 3V2 - 21f2 Tml CA69 

7664.72 13043.22 0.05 6L 18693 - 26357 71Jz - 61Jz Tml CA69 

7672.65 13029.74 0.20 1 L 23781 - 31454 4V2 - 4112 Tm 1 CA69 

7687.02 13005.39 0.20 1 L 19753 - 27440 31f2 - 41Jz Tml CA69 
7711.31 12964.42 0.15 2L 21713 - 29425 3 - 3 Tmn CA69 

7720.57 12948.87 0.20 I L 23873 - 31593 31h - 21h Tml CA69 

7741.47 12913.91 0.05 6L 21133 - 28875 6 - 5 Tm II CA69 

7744.09 12909.54 0.15 3L 16957 - 24701 31Jz - 41h Tm 1 CA69 

7763.36 12877.50 0.25 1 L 24418 - 32181 21Jz - 1112 Tml CA69 

7770.46 12865.73 0.25 1 L Tm CA69 

7781. 71 12847.13 0.20 1 L Tm CA69 
7791.16 12831.55 0.20 1 L Tm CA69 
7797.08 12821.81 0.15 3L Tm CA69 
7797.76 12820.69 0.25 1 L Tm CA69 
7803.29 12811.60 0.25 1 L Tm CA69 

7810.80 12799.29 0.15 2L Tm CA69 
7821.47 12781.82 0.20 2L 23873 - 31694 3V2 - 31Jz Tm I CA69 
7825.20 12775.73 0.15 3L 22142 - 29967 1 - 2 Tmll CA69 
7834.58 12760.44 0.25 1 L Tm CA69 

7848.08 12738.49 0.25 1 L Tm CA69 

7848.77 12737.37 0.25 1 L Tm CA69 
7869.08 12704.49 0.20 2L 16742 - 24611 31h - 2112 i TmI CA69 
7869.58 12703.68 0.10 3L Tm CA69 
7907.35 12643.00 0.10 3 L 17(>13 - 25520 41h - 5V2 Tm I CA69 
7913.12 12633.78 0.15 2L 23781 - 31694 41f2 - 31f2 Tm I CA69 
7919.68 12623.32 0.13 2L 22457 30377 4 4 Tm II CA69 

7924.05 12616.36 0.25 IL Tm CA69 

7926.01 12613.24 0.25 1 L Tm CA69 
7934.03 12600.49 0.25 1 L 31510 - 39444 31h 41Jz Tml CA69 
7935.25 12598.55 0.25 I L Tm CAb\) 

7941.37 12588.84 0.25 1 L 24418 32359 2112 31Jz TmI CA69 

7941.75 12588.24 0.25 I L 26646 - 34587 4112 - 4112 Tml CA69 

7952.70 12570.91 0.25 1 L 32811 - 40763 31Jz - 4V2 Tm I CA69 
7Y!X!.HY 12561.13 0.20 2L 16742 - 24701 37l- 47l 1'111 I CA69 

7965.91 12550.06 0.15 3L 16742 - 24708 3V2 - 3V2 Tml CA69 

7969.99 12543.64 0.25 I L 24137 - 32107 61f2 - 51f2 TmI CA69 

7970.90 12542.20 0.25 I L 8771 - 16742 21f2 - 3V2 Tml CA69 

7988.43 12514.68 0.05 4L 21978 - 29967 2 - 2 Tm II CA69 

7993.04 12507.46 0.25 I L Trn CA69 

7994.88 12504.53 0.20 I L Tm CA69 
80]5.19 12472.90 0.25 I L Trn CA69 
8018.29 12468.08 0.25 I L 26439 - 34457 3V2 - 4V2 Trn I CA69 

8031.86 12447.01 0.25 1 L Tm CA69 

8033.15 12445.01 0.25 1 L Tm CA69 

8040.69 12433.34 0.25 I L Tm CA69 

8041.62 12431.90 0.25 1 L Tm CA69 

8047.50 12422.82 0.25 1 L 20228 - 28276 5 - 5 Tmll CA69 

8051.34 12416.90 0.25 1 L 22457 - 30508 4 - 4 Tmll CA69 

8061.22 12401.68 0.20 1 L 24418 - 32479 2V2 - 21f2 TmI CA69 
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Tm~DtiDued 

Intensity 
(T A fur and Energy levels J Spectrum Reference 

(cm~1) (A) (em-I) character (cm-1:) 

8066,21 12394.01 0.15 2L 17454 - 25520 6Y.! ~ 51h Tm I CA69 

8078.36 12375~36 0.25 It 23309 - 31388 51h - 41h Tm'l CA69 

8081.35 12370.79 0.10 3L 17454 - 25536 6Y.! - 71h Tm I CA69 
8086.10 12363.52 0.10 3L 17613- 25699 4Y.! - 41h Tm! CA69 
8144.37 -12215.06 0.10 3L 23309 - 31454 5Y.! - 41h Tml CA69 
8156.00 12257.56 0.20 lL 22791 - 30947 3Y.! - 41h Tml CA69 
8160.75 12250.42 0~25 1 L Tm CA69 
8167.16 12240;81 0.10 3L Tm CA69 
8169.68 12237.03 0.25 1 L Tm CA69 
8174.40 12229.97 0.25 1 L Tm CA69 
8185.04 12214.07 0.25 I L Tm CA69 
8185.81 12212.92 0.25 1 L 8771 - 16957 2lh - 31h TmI CA69 
8192.26 12203.31 0.25 I L Tm CA69 
820(t03 12191.74 0.25 I L 18837 - 27037 4Y.! - 31h Tml CA69 
8209.51 12177.66 0.15 2L 23309 - 31519 51h - 51h TmI CA69 
8211.26 12175.07 0.25 1 L Tm CA69 
8215.89 12168.21 0.10 4L 25745 - 33961 2Y.! ~ 31h TmI CA69 
8221.47 12159.95 0.25 lL 23524 - 31745 4 - 3 Tmll CA69 
8227.47 12151.08 0.15 2L Tm CA69 
8243.98 12126.75 0.10 3L 25717 - 33961 31h - 31h TmI CA69 
8246.02 12123.75 0.25 1 L Tm CA69 
8253.33 12113.01 0.25 1 L 21713 - 29967 3 - 2 Tmll CA69 
8305.00 12037.65 0.15 3L 25656 - 33961 2% - 31h TmJ CA69 
8307.20 12034.46 0.15 3L Tm CA69 
8323~54 12010.83 0.15 3L 25488 - 33812 51h - 61h Tml CA69 
8343.94 II 98 1.47 0.20 I L 23873 - 32217 3lh - 41h TmJ CA69 
8349.23 11973;88 0.]5 3L Tm CA69 
8353.20 11968.19 0.10 4L 15587 - 23941 51h - 41h TmI CA69 
8355.40 11965.00 0.10 4L 17624 - 25980 2 - 3 Tmll CA69 
8356.37 II 963. 65 0.25 1 L 17343 - 25699 3lh - 41h TmJ CA69 
8362.13 11955.40 0.25, 1 L Tm CA69 
,8366.17 11949.63 0.15 3L Tm CA69 
8367.18 11948.19 0.20 1 L Tm CA69 
8376;04 11935.55 0.25 1 L 23524 - 31900 4 - 4 Tm n CA69 
B3Sa.2S 11925.24 0.20 1 L 22457 30S40 4 4 Tin II CA69 
8394.89 11908.75 0.10 4L Tm CA69 
8402.26 1189S.30 0.25 1 L Tm CA69 
8406.18 11892.76 0.25 1 L Tm CA69 
R407.7R lUI<JO.4Q 0.25 1 I. 

I 
Tm f:AflQ 

8429.86 11859.35 0.20 lL 

I 
Tm CA69 

8438.01 11847.89 0.20 1 L 34297 - 42735 31h - 21h Tml CA69 
8450.50 11830.38 0.25 1 L 18990 27440 51h - 41h Tml CA69 
8474.2] 11797.28 0.25 1 L Tm CA69 
8481:78 11786.75 0.25 1 L Tm CA69 
8487.41 11778.93 0.25 1 L Tm CA69 
8495;95 11767.09 0.25 1 L Tm CA69 
8508.67 11749.50 5 Tm sun 
8540.14 11706:21 0.25 1 L Tm CA69 
8565.62 11671.38 0.25 1 L Tm CA69 
8572.19 11662.44 0.20 1 L 8771 - 17343 21h - 31h Tml CA69 
8576.60 11656.44 0.25 1 L 22791 - 31367 3lh - 3V2 Tm I CA69 
8577.99 11654.55 0.25 1 L Tm CA69 

8581.12 11650.30 4 Tm SU73 
8582.08 11649.00 5H 33961 - 42543 31h - 31h Tm I SU73 
8586;51 11642.99 0.25 1 L 19753 - 28340 31h - 31h TmJ CA69 
8503.15 11633.90 0.15 2L 25717 - 34_UO 3M! - 4M! Tm I CA69 
8596.97 11628.82 0.25 1 L 22791 31388 31h 41h Tml CA69 
8598.56 11626.67- 0.25 1 L Tm CA69 
8601.15 11623.17 . 0.25 1 L Tm CA69 
8603.55 116]9.93 0.20 I L 18837 - 27440 41,-2 - 41h Tm I CA69 
8606.18 11616.38 0.25 1 L 23873 - 32479 31,-2 - 21h Tml CA69 
8609.03 11612.53 0.25 1 L Tm CA69 
8620.83 11596.64 0.25 ] 1. 25745 - 34365 21h - 31h Tml CA69 
8646.40 11562.34 0.25 1 L 20228 28875 5 5 Tmll CA69 
8650.09 11557Al 0.25 1 L 34085 - 42735 31,-2 - 2lh Tm I CA69 
8657.14 11548.00 0.25 1 L Tm CA69 
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Tm-Continued 

Intensity 
0- X /::;.u and Energy levels J Spectrum Reference 

(cm-~ (A.) (em-I) character (cm- 1) 

8660.14 11544.00 5 Tm sun 
8663.14 11540.00 5 22791 31454 3lh 4lh Tm J SU73 

8663.97 11S38.90 3 22929 - 31593 2¥2 2¥2 Tm I sun 
8676.49 11522.24 0.25 1 L 12457 - 21133 6 6 Tm II CA69 
8681. 72 1151S.30 50 2513{) - 33812 7* - 6* TmJ SU73 
8688.52 11S06.29 0.25 1 L Tm CA69 
8695.62 11496.90 10 17752 26448 2¥2 2¥.1 Tml SU73 
870S.77 11483.49 0.25 1 L 21978 30684 2 3 Tmll CA69 
8729.48 11452.30 .1 Tm SU73 
8742.76 11434.90 200 16957 - 25699 3¥z - 4¥.1 TmI sun 
8751. 72 11423.20 1 Tm sun 
8754.78 1]419.20 10 17613 - 26368 4lh - 5lh Tml SU73 
8764.99 11405.90 7 22929 - 31694 2Yz - 3Yz Tm I SU73 
8771.22 11397.80 1 Tm SU73 
8772.76 1139S.BO ] 28448 - 37221 2lh - 3¥.1 Tml SU73 
8779.23 11387.4() 4 Tm SU73 
8781.82 11384.04 0.20 ] L Tm CA69 
GG02.50 11357.30 3 22791 3JSI).3 3% 2Yt Tm J? sun 
8802.50 11357.30 3 27377 36179 6* 7l1z Tm I? sun 
8812.82 11344.00 30 25]30 33943 7¥2 6¥2 Tm I? sun 
8812.82 11344.00 30 24137 32950 6* 6¥.1 Tm r? sun 
8821.76 11332.50 5 25488 34310 5¥.1 4¥.1 Tm I SU73 
8851.86 11293.97 0.25 1 L Tm CA69 
8858.27 11285.80 3 Tm SU73 
8859.60 11284.10 4 Tm SU73 
8870.76 II 269. 90 6 25717 - 34587 3¥2 - 4¥.1 Tm I sun 
8872.10 11268.20 8 26126 - 34999 2112 - 1 ¥.I TmI SU73 
8877.46 11261.40 2 25207 - 34085 l¥.l- 2lh Tm I SU73 
8882.43 i 11255.10 0.10 3L Tm CA69 
8883.78 i 11253.39 0.10 3L Tm CA69 
8902.92 11229.20 100 17454 - 26357 6¥.1- 6 ¥.I Tm I SU73 
8903.55 11228.40 IO 22791 31694 3lh - 3lh TmI SU73 
8913.63 11215.70 200 17454 - 26368 6¥2 - 5¥.1 TmI SU73 
8920.55 11207.00 2 35261 44182 2¥.1- 2 ¥.I Tm I SU73 
8921.22 1]202.10. 2 26139 -- 35363 3Vr: 4% Tm I SU73 
8945.86 111175.30 1 Tm SUn 
8948.10 11172.50 2 22142 - 31090 1 - 2 Tm n SU73 
8951.88 111167.78 0.25 I L 24273 - 33224 5 - 5 Tmn CA69 
8954.17 11164.92 0.15 3L 17624 - 26578 2 - 3 Tm II CA69 
8954.67 11164.30 20 31694 - 40649 3¥2 - 3lh Tm) SU73 
8954.68 1] 164.29 0.25 I L 20228 - 29183 5 - 4 Tm II CA69 
8957.48 11160.80 5 16742 - 25699 3¥.1- 4th Tm I SU73 
8962.70 11154.30 I Tm SU73 
8963.50 11153.30 1 Tm SU73 
8969.68 11 ]45.62 0.25 ] L Tm CA69 
8970.59 1] 144.49 0.20 1 L 21713 - 30684 3 - 3 Tm l! CA69 
8977.99 11135.30 40 24418 - 33395 2¥2 - 3Yz Tm I SU73 
8981.38 11131.10 2 8771- 17752 2¥.1- 2Yz Tm I sun 
8983.44 11128.55 3H 23873 - 32856 3¥2 - 2 ¥.I Tml SU73 
9003.10 11104.25 2 Tm sun 
9005.8] 11100.9{) 2 39542 - 48547 3th - 4¥.1 Tm I sun 
9010.11 11095.60 20 21997 3JOO7 5~'z 5% Tm I SU73 
9018.00 ' 1l085.9{) 0.25 1 L Tm CA69 
9Q29.91 11071.28 2 Tm SU73 
9031.19 11069.71 2 29316 - 38347 4¥2 - 5¥2 Tm I SU73 
9044.35 1105!U1O 20 ?54RA - 34532 51!? - 51!? l'm I SU7.3 
9Q5S.53 1]039.95 20 Tm SU73 
9063.73 11029.96 5 21133 3{)197 6 5 Tm II SU73 
9079.22 11011.15 2000 16456 - 25536 8th - 7¥2 Tm [ SU73 
9083.37 11006.11 2 21997 - 31080 5¥2 - 5¥2 Tm I SU73 
9099.46 10986.66 10 25488 - 34587 5112 - 4Yz TmI sun 
9104.89 10980.10 100 17343 - 26448 3¥z - 2lh Tm I 5U73 
9110.54 10973.29 0.25 1 L Tm CA69 
9111.32 10972.35 15 30302 - 39413 2¥2 - 3l1z Tm! SU73 
9111.37 10972.29 0.25 1 L 21978 31090 2 - 2 Tm II CA69 
9118.33 10963.92 0.25 1 L 24273 33391 5 4 Tm II CA69 
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Tm-Continued 

Intensity 
u A au and Energy levels J Spectrum Reference 

(em-I) (A) (em-I) character (em-,) 

9127.02 10953.48 10 21713 - 30840 3 - 4 Tm II SU73 
9]57.15 10917.44 I Tm SU73 
9165.85 10907.07 3 29316 - 38482 4~ - 3V2 Tm I SU73 
9180.31 10889.90 4 Tm SU73 
9197.45 10869.60 30 Tm SU73 
9203.25 10862.75 4 25488 - 34691 5V2 - 5lh Tm I SU73 
9211.93 10852.52 10 Tm SU73 
9212.89 10851.39 0.25 1 L 17624 - 26837 2 - 3 Tm II CA69 
9212.93 10851.34 40 28555 -

I 
37768 3V2 - 4V2 Tm I SU73 

9214.87 10849.05 15 Tm SU73 
9222.14 10840.50 2H Tm SU73 
9223.50 10838.90 1 Tm SU73 
9224.86 10837.30 2H Tm SU73 
Y:l::i::i.41 lUHU.:lU 30 Tm SU73 
9236.25 10823.94 0.25 I L Tm CA69 
9245.83 10812.73 5H 33489 42735 IV2 2V2 Tm I sun 
9253.90 10803.30 ! 25745 34999 2V2 IV2 Tm I SU73 
9256.97 10799.71 0.25 1 L Till CA69 
9258.99 10797.36 3 Tm sun 
9267.97 10786.90 2 Tm SU73 
9268.80 10785.93 0.25 I L 22457 - 31726 4 - 5 Tm II CA69 
92fllUUl 107R4_fl7 4 21737 _v om 4~- 51,12 Tml SU73 
9279.82 10773.12 0.15 2L Tm CA69 
9284.83 10767.31 80 17752 - 27037 2V2 - 3V2 TmI SU73 
9287.94 10763.70 3 Tm SU73 
9288.57 10762.97 0.20 1 L Tm CA69 
9293.47 10757.30 2 30915 - 40208 4V2 - 4% Tm I SU73 
9294.87 10755.68 0.25 1 L Tm CA69 
9300.26 10749.44 5 13119 - 22419 4V2 - 4V2 Tm! SU73 
9303.37 10745.85 4 39244 - 48547 4Vz - 4.1j2 TmI sun 
9309.91 10738.30 1 Tm sun 
9319.72 10727.00 5 Tm sun 
9341. 71 10701.75 1 Tm SU73 
9342.97 10700.30 8 25656 - 34999 2V2 - H/2 Tm! SU73 
9348.45 10694.03 2000 13119 - 22468 4% - 5V2 Tm! SU73 
9350.73 10691.42 0.25 1 L Tm CA69 
9353.23 10688.57 0.25 1 L Tm CA69 
9358.4] 10682.65 0.05 6L Tm CA69 
9360.35 10680.43 40 24418 - 33778 2V2 - 3% TmI SU73 
9366.34 10673.60 1 Tm SU73 
9367.]3 10672.70 6 23873 - 33240 3V2 - 3V2 Tm I sun 
9368.80 10670.80 1 Tm sun 
9369.68 10ti69J~O 2 lSSA7 - ,)4G'i7 51,12 - 51h Trn I sun 
9377.33 10661.10 4 24246 - 33623 3V2 - 3V2 Tm! SUn 
9383.66 10653.90 ] Tm SU73 
9403.39 10631.55 20 D Tm SU73 
9419.]2 10613.80 2 Tm sun 
9425.95 ]0606.10 8 22791 32217 3lh - 4V2 Tm I SU73 
9428.27 10603.50 1 Tm SU73 
9429.60 10602.00 7 22929 - 32359 2V2 - 3V2 Tm i sun 
9439.89 10590.44 0.05 7t 13119 22559 4V2 5V2 Tm I CA69 
9442.49 10587.53 0.25 1 L Tm CA69 
9444.48 10585.30 6 24348 - 33793 4V2 - 5V2 Tm i SU73 
9458.43 10569.68 2 39089 - 48547 5V2 - 4V2 Tm i SU73 
9462.62 10565.00 10 'fro sun 
9469.33 10557.52 0.25 1 L 22457 - 31926 4 - 5- Tm II CA69 
9471.89 10554.66 0.20 1 L Tm CA69 
9485.1] 10539.95 20 Tm sun 
9491.24 10533.14 6 16957 - 26448 3iJ2 - 2V2 Tm I SU73 
9492.99 10531.20 3 Tffi SU73 
9493.85 10530.25 3 21133 - 30627 6 - 5 Tm B StJ73 
9502.86 10520.27 20 18837 - 28340 4% - 3Va Tm! SU73 
9522.01 10499.11 200 21997 - 31519 5% - 5V2 Tm I sun 
9524.01 ]0496.90 7 18990 - 28514 5V2 - 4lf2 Trn ! sun 
9542.97 10476.05 2000 244]8 - 33961 2lf~ - 3iJz Tm i SU73 
9543.70 10475.25 0.25 1 L Tm CA69 
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Tm-Continued 

Intensity 
CT A ACT and Energy levels J Spectrum Reference 

(cm-~ (A) (cm-~ character (em-i) 

9546.70 10471.96 5 26126 - 35673 21f.z - 2V2 Tm I? sun 
9546.70 10471.96 5 26889 - 36435 4V2 - 3V2 Tm I? sun 
9562.55 10454.60 10 Tm sun 
9568.17 -10'448.46 2 22791 - 32359 3V2 - 3V2 Tm I sun 
9574.73 10441.30 1 Tm SU73 
9611.39 10401.47 0.20 I L Tm CA69 
9612.31 10400.48 2000 24348 - 33961 4V2 - 3V2 Tm I SU73 
9630.02 10381.35 10 21737 - 31367 41J2 - 31J2 Tm I SU73 
9644.80 10365.44 10 25745 - 35389 I 2V2 - 31f2 Tm I SU73 
9650.62 10359.19 4 21737 - 31388 I 4V2 - 4V2 Tml SU73 
9656.30 10353.10 I Tm sun 
9660.59 10348.50 40 18853 - 28514 51f2 - 41f2 Tm I SU73 
9664.90 10343.88 200 Tm sun 
QMfdlQ lO~;tL7!; 1 Tm sun 
9673.65 10334.53 2 31519 - 41193 5¥2 - 6Vz Tm I sun 
9688.09 10319.12 6 22791 - 32479 3¥2 - 2V2 Tm I SU73 
9690.72 10316.32 4 30972 - 40663 5V2 - 5¥2 Tm I SU73 
9694.08 10312.75 200 17343 27037 31J2 - 31J2 TmI sun 
9706.01 10300.07 3 16742 - 26448 31f2 - 21f2 Tm I SU73 
9716.59 10288.86 80 21737 - 31454 4V2 4¥2 Tm I SU73 
9722.98 10282.10 1 Tm SU73 
9734.73 10269.68 2 Tm SU73 
9744.49 10259.40 0.25 I L Tm CA69 
9765.11 10237.73 0.20 1 L Tm CA69 
9766.72 10236.05 0.25 1 L 21978 - 31745 2 - 3 Tm II CA69 
9772.87 10229.61 20 H 29316 - 39089 4V2 - 51J2 Tml SU73 
9777.11 10225.17 3H 32928 - 42705 Ph - 21J2 Tm I sun 
9781.82 10220.25 0.15 2L 2]737 - 31519 4V2 - 51J2 Tm J CA69 
9785.84 10216.05 I Tm SU73 
9803.60 10197.54 2 Tm SU73 
9806.43 10194.60 30 32928 - 42735 1¥2 - 21f2 Tm I SU73 
9818.50 10182.06 20 25207 - 35026 1¥2 - 2V2 TmI SU73 
9826.33 10173.95 4 21120 - 30947 3¥2 - 4V2 Tm I SU73 
9827.21 10173.04 200 17613 - 27440 41f2 - 41fz Tm I SU73 
9837.33 10]62.57 9 Tm SU73 
9844.47 10155.20 2 Tm sun 
9850.30 10149.19 2 22929 - 32780 21J2 - IV2 Tm I SU73 
9865.07 10134.00 2H Tm SU73 
9909.29 10088.78 6H I 24137 - 34046 61J2 - 7V2 Tml SU73 
9929.93 10067.80 1 Tm SU73 
9933.16 10064.53 70 15587 - 25520 5V2 - 51J2 TmJ SU73 
9939.61 10058.00 2 Tm SU73 
9946.49 10051.04 2 Tm SU73 
9947.59 10049.93 8 24418 34365 2V2 31f.z TmI SU73 
9949.93 10047.57 9 31519 41469 5¥z - 6¥2 Tml SU73 
9955.62 10041.83 2 Tm SU73 
9957.06 10040.37 30 21737 - 31694 41J2 - 31h Tm I SU73 
9%1.64 10055.70 10 24348 - 34310 41(2 - 41(2 Tml SUl3 
9965.06 10032.3] 2H 25717 - 35682 3¥2 - 3¥2 Tm I SU73 
9985.90 10011.38 5 Tm SU73 
9987.90 10009.37 2H Tm SU73 

Tm References 

CA69 Camus, P., Guelachvili, G., and Verges, J., Spectrochim. Acta SU73 Sugar, J., Meggers, W. F. and Camus, P., J. Res. Nat. Bur. 
24B, 373-388 (1969). Stds. 7i A, 1-43 (1973). 

Source: Electrodeless discharge tube (2.45 GHz) Source: Electrodeless discharge tube (2.45 GHz) 
Instrument: SISAM spectrometer Instrument: 6.4 m Wadsworth spectrograph 
Detector: PbS Detector: Photographic ' 
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Tungsten 

W, Z = 74 

W I Normal state of valence eleClrOIll:l ::;d~G~!l sDo J.P. = 64400 cm-1 

W II Normal state of valence electrons 5d46s 6D1/2 I.P. 143000 cm-1 

w 

Intensity 
I Spectrum 0- A- ! Ao- and Energy levels J Reference 

(em-I) (A) , (em- J) character (em 1) 

9541.22 10477.97 ot 19256 - 28797 4 - 4 WI LA6B 
9565.87 10450.97 I L 19827 - 29393 3 - 2 WI LA68 
9603.73 10409.77 2L 20983 30586 2 3 WI LA6B 
9661.74 10347.27 3L 18116 - 27778 2 - 1 WI LA6H 
9700.39 10306.04 OL 20983 - 30683 2 - 1 WI LA68 
9761.40 10241.63 4L 22476 - 32238 4 - 3 WI LA68 
9784.56 10217.38 OL 36673 - 46458 2 - I WI LA68 
9858.71 10140.54 1 L 28347 - 38206 3 - 3 WI LA68 
9871.96 10126.93 I 2L 38206 - 48078 3 - 2 WI LA68 
9883.09 10115.52 I 3L 19256 - 29139 I 4 - 3 WI LA68 
9894.44 10103.91 2L I W LA68 
9896.64 10101.67 1 L I W LA68 
9918.39 10079.52 1 L 18280 - 28198 2 - 1 WI LA68 
9947.22 10050.31 4L 19826 - 29773 5 - 5 WI LA68 
9975.81 10021.50 2L W LA68 
9994.61 10002.65 15 L 19648- 29643 6 - 6 WI LA68 
9996.60 10000.66 1 L W LA68 

W Reference 

LA68 Laun, D. D., and Corliss, C. H., 1. Res. Nat. Bur. Stds. 72A, 
609-755 (1968). 

Instrument: 22' Wadsworth spectrograph 
Detector: Photographic 

Source: D.C. arc Uncertainty in 0": Not given 
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Xenon 

Xe, Z = 54 

Xe I Normal state of valence electrons 5p 6 ISO I.P. = 97834 cm-1 

Xe II Normal state of valence electrons 5p6 zpo3/Z loP. = 171068 cm-1 

Xe 

Intensity 1 (J" A. I Au and Energy levels J Spectrum Reference 
(em-I) (A) , (em-I) eharaeter (em-I) 

---
2408.112 41514.978 15 88745 - 91153 1 - 2 Xel HUn 
2452.859 40757.634 12 88352 - 90805 2 - 2 Xel 

I 

HU73 
2487.112 40196.317 25 85440 - 87927 1 - 1 Xel HU73 
2502.125 39955.140 120 77269 - 79771 1 - 0 Xel HU73 
2522.979 39624.876 8 90032 - 92555 1 - 0 Xel HU73 
2553.309 39154.184 20 88379 - 90932 1 - 1 Xel HU73 
2567.380 38939.602 270 78403 - 80970 3 - 3 Xel Hun 
2580.753 38737.815 175 88352 - 90932 2 - 1 Xel HU73 
2584.211 38685.985 140 89162 - 91747 2 - 3 XeI HU73 
2596.926 38496.568 10 90805 - 93401 2 - 3 Xel HU73 
2683.458 37255.184 25 88469 - 91153 3 - 2 Xel HU73 
2713.051 36848.818 I 190 79212 - 81926 2 - 2 Xel HU73 
2717.475 36788.827 

I 
850 77269 ..:. 79987 1 - 1 Xel HU73 

2730.380 36614.952 20 89535 - 92265 3 - 3 Xel Hun 
2738.352 36508.360 450 85189 - 87927 2 - 1 Xel HU73 
2759.258 36231.741 

I 

150 76197 - 78956 0 - I XeI HU73 
2760.976 36209.206 250 88686 - 91447 2 - 2 Xe I HU73 
2773.546 36045.094 20 88379 - 91153 1 - 2 XeI HU73 
2800.990 35691.926 

I 
30 88352 - 91153 2 - 2 Xel HU73 

2836.354 35246.924 110 89535 - 92371 3 - 2 XeI HU73 
2850.642 35070.253 15000 I 78120 - 80970 2 - 3 Xel HU73 
2854.025 35028.676 75 89860 - 92714 0 - I Xel HU73 
2877.410 34744.002 170 87927 - 90805 1 - 2 Xel HU73-
2911.663 34335.274 450 

1 
85440 - 88352 1 - 2 XeI HU73 

2933.917 34074.837 90 77185 - 80119 1 - 0 Xel HU73 
2939.106 34014.669 150 

I 
85440 88379 1 1 Xel HU73 

2969.485 33666.692 3500 I 78956 - 81926 1 - 2 Xel HU73 
2978.262 33567.470 50 I 88469 - 91447 3 2 Xel HU73 
3005.304 33265.433 75 I 87927 - 90932 1 - 1 Xel HU73 
3053.604 32739.262 1800 I 

I 
77269 - 80323 1 - :2 Xel Hun 

3068.350 32581.916 12 88379 - 91447 1 - 2 Xel HU73 
3089.808 32355.650 70 89243 92333 2 1 Xel HU73 
3095.794 32293.081 100 88352 91447 2 2 Xel HU73 
3]62.903 131607.907 555 85189 88352 2 - 2 Xel HUn 
3]90.346 31336.011 125 85189 - 88379 2 - 1 Xe I HV73 
3196.47] 31275.972 80 89025 - 92221 :3 2 Xel HU73 
3217.741 ,31069.227 6000 I 79212 - 82430 2 - 3 Xel HU73 
3240.059 '30855.221 15 89025 92265 3 :3 Xel HU73 
3246.481 30794.182 500 85440 - 88686 1 - 2 Xel HU73 
3277.352 30504.116 100 88469 - 91747 3 - 3 Xe I HU73 
3280.434 30475.455 1500 I 85189 - 88469 2 - 3 Xel HU73 
3286.033 30423.535 60 88842 - 92128 0 - 1 Xe I HU73 
;;;;U4.MU ;;Ul!>;;.14;; bUO 85440 - l:S8/4!> 1 1 Xel HU"13 
3334.089 29985.025 75 90032 93366 1 - 2 Xel HU73 
3353.257 29813.622 100 88912 - 92265 4 - 3 Xel HU73 
3371.809 29649.585 100 90032 - 93404 I - 2 Xe r HV73 
3303.730 2954::'.127 20 00745- 92128 1 - 1 XCI IIU7J 
3394.884 29448.055 ISO 88352 91747 2 - 3 Xel HU73 
3402.238 29384.406 300 85440 - 88842 1 - 0 Xel Hun 
2441. 789 29046.734 75 88686 92128 2 - ] Xe I HU73 
3444.812 29021.247 13 88708 - 92153 2 - 1 Xel Hun 
3483.772 28696.690 15 89162 92646 2 3 Xel HU73 
3497.721 28582.246 750 85189 88686 2 2 Xel HU73 
3512.895 28458.790 8 88708 92221 2 2 Xel HU73 
3522.455 28381.545 250 78403 81926 3 2 Xel HU73 
3555.780 28115.553 50 85189 - 88745 2 - 1 Xel HU73 
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Xe-Continued 

Intensity . 
CT A aCT and Energy levels J Spectrum Reference 

(cm-~ (A) (cm-~ character (cm- l ) 

3559.178 28088.713 15 89162 - 92722 2 - 2 XP. I HIJn 
3603.502 27743.212 15 88550 - 92153 I 1 Xe I HU73 
3662.258 27298.111 30 B 88491 - 92153 0 1 Xe I? HU73 
3662.456 27296.636 30 B 88708 92371 2 2 XeI? HU73 
3771.010 26510.861 2500 I 80119 - 83890 0 1 Xe I HU73 
3776.608 26471.568 8 88352 - 92128 2 - 1 XeI HU73 
3805.718 26269.084 2000 I 78120 - 81926 2 - 2 Xel HU73 
3838.686 26043".472 10 85440 - 89279 1 - 1 Xel' HU73 
3842.046 26020.700 50 88491 - 92333 0 - 1 Xel HU73 
3871.784 25820.844 30 88842 92714 0 1 XeI HU73 
3933.960 25412.748 45 88745 - 92679 1 2 Xe I HU73 
3973.576 25159.384 60 85189 89162 2 2 Xe I HU73 
3975.716 25145.842 175 88469 - 92445 3 - 4 Xel HU73 
4027.145 24824.712 1800 I 78403 - 82430 3 - 3 Xe] HUn 
4035.033 24776.187 30 88686 - 92722 2 - 2 Xe] HU73 
4047.099 24702.317 60 88686- 92734 2 - 3 Xel HU73 
4089.926 24443.648 70 85189 89279 2 1 Xer HU73 
4176_914 23934.491 30 &8469 92646 3 - 3 Xel IIU73 
4201.158 23796.466 60 87927 - 92128 1 - 1 Xel HU73 
4264.386 23443.639 35 88469 - 92734 3 - 3 Xe J HU73 
4294.445 23279.541 llO 88352 - 92646 2 - 3 Xe I HU73 
4299.393 23252.750 35 88379 - 92679 1 2 Xel HU73 
4310.408 ·23193.332 1250 I 78120 - 82430 2 - 3 Xer HU73 
4326.837 23105.265 8 88352 - 92679 2 - 2 Xel HU73 
4332.802 23073.456 45 87927 - 92260 1 - 0 XtH HU73 
4342.407 23022.418 10 88379 92722 1 2 Xe J HU73 
4353.307 22964.776 40 89025 - 93378 3 - 4 Xe I HU73 
4395.931 22742.102 5B 89025 - 93421 3 - 3 Xel? HU73 
4396.009 22741.699 5B 89025 - 93421 3 - 4 Xel? HU73 
4419.996 22618.283 90 85440 - 89860 1 - 0 Xe] HU73 
4401.710 :l:l4UO.HUS 75 lJ38YO - 88352 1 - 2 Xe I HU73 
4465.781 22386.390 40 B 88912 - 93377 4 - 5 Xel? HU73 
4466.505 22382.762 40 B 88912 - 93378 4 - 4 XeI? HU73 
4489.154 22269.836 60 83890 - 88379 1 - 1 Xe I HU73 
4656.372 21470.089 250 77269 - 81926 I - 2 Xe I HU73 
4677.508 21373.073 50 79212 - 83890 2 - I Xe] HU73 
4933.941 20262.242 3000 I 78956 - 83890 1 - 1 Xe] HU73 
4952.285 20187.190 150 83890 - 88842 1 - 0 Xe I HUn 
S~?LOS7 lR7RR 12R 350 80110 - 85440 0 - 1 Xc I nun 
5757.109 17365.086 50 88469 - 94226 3 - 4 Xe I HU73 
5770.174 17325.767 1500 78120 - 83890 2 - 1 Xe I HU73 
5832.505 17140.611 5B 88912 - 94744 4 - 5 XeI? HUn 
5833.024 17139.084 5B 88912 - 94745 4 - 4 Xet? HTIn 
5921.476 16883.069 40 82430 - 88352 3 - 2 Xe] HU73 
5938.546 16834.541 15 88352 94290 2 - 3 Xe I HU73 
5970.043 16745.724 50 83890 - 89860 1 - 0 Xe I HU73 
5976.315 16728.150 1500 79212 - 85189 2 - 2 Xe I HU73 
6039.008 16554.489 125 82430 - 88469 3 - 3 Xe I HU73 
6227.555 16053.281 1000 79212 - 85440 2 - 1 Xe I HU73 
6232.748 16039.905 100 78956 - 85189 1 - 2 XeJ Hun 
6256.295 15979.536 250 82430 - 88686 3 - 3 Xel HU73 
0300.875 15860.476 5 ~1~;a - Y4228 1 - 1 Xel HU73 
6358.523 15722.628 5 87927 - 94286 1 - 2 Xel HU73 
6426.166 15557.128 150 81926 - 88352 2 - 2 Xel HU73 
6453.610 15490.971 45 81926 - 88379 2 - 1 Xe J HU73 
64S3.9BS IS4lB.394 2500 I 70956 - 85440 1 1 Xel HU73 
6537.654 15291.827 5 89025 95563 3 - 2 Xel Hun 
6620.828 15099.725 100 77269 83890 1 1 Xel HU73 
6638.212 15060.181 10 89162 - 95801 2 - 1 Xe I HU73 
6732.150 ' 14850.038 20 82430 - 89162 3 - 2 Xel HU73 
6749.650 14811.534 10 89162 - 95912 2 - 3 Xe] HU73 
6781.344 14742.310 25 85440 - 92221 I - 2 Xe I HU73 
6785.719 14732.805 3000 1 78403 - 85189 3 - 2 XeI HU73 
6819.044 14660.806 140 81926 - 88745 2 - 1 XE'I HU7.!l. 

6893.049 14503.404 
\ 

10 85440 - 92333 1 - 1 XeI HU73 
6930.905 14424.187 15 85440 - 92371 1 - 2 Xe I HU73 
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Xe-Continued 

Intensity 
i 

cr A \ 6U and Energy levels J Spectrum Reference 
(A.) (em-I) , (em- 1) character (em-I) 

6949.805 14384.961 35 83890 -
0959.468 14364.987 375 83890 

7020.080 14240.959 800 83890 -
7068.98] 14142.444 ]250 I 78120 -
7076.172 14128.073 50 85189 -

7115.117 14050.741 

I 

5 85440 
7182.145 13919.611 15 85189 -

7236.839 13814.410 
! 

10 81926 -
7320.221 13657.055 2000 I 78120 -
7381.242 13544.152 250 80970 -
7498.774 13331.868 75 80970 -
7919.635 12623.391 2500 I 77269 
7940.511 12590.203 300 79987 -

8028.934 12451.547 75 80323 -
8056.378 12409.131 20 80323 
8146.466 12271.904 50 80323 
8155.862 12257.765 100 79771 
8170_875 12235.243 375 77269 -
8JY1.Y!o l~~U;U:W; 50 80970 -

9018.534 11085.241 I 81926 
9175.736 10895.324 I 79987 
9223.983 10838.335 I 68045 -
9292.087 10758.898 I 79987 

9337.315 107%.783 I 79212 
9496.004 10527.861 I 79212 
9507.437 10515.200 I 79771 -
953.4.991 I04.S4 . .B14 J 7RQS(\ -

9752.438 10251.037 I 78956 -
9812.428 10188.365 I 79212 
9873.396 10125.452 I 79987 

9891.067 10107.362 I 80970 
9913.195 10084.800 I 80119 -
9936.651 10060.994 I 80970 -
9973.611 10023.711 I 80970 
9973.694 10023.628 I 80970 -

x~ References 

HU70 Humphreys, C. J., and Paul, E., Jr:, 1. Opt. Soc. Amer. 60, 
1302-1310 (1970). 

Source: Electrodeless discharge tube (2.45 GHz) 
All wavelengths determmed mterferometncally. 

HU73 Humphreys, C. 1., J. Phys. Chern. Ref. Data 2, 519-529 
(1973). 

Source: 
Instrument: 
Detector: 
Uncertainty in 0": 

Electrodeless discharge tube (2.45 GHz) 
1 m Littrow spectrometer 
PbS cooled with liquid nitrogen 
Not given-observed wavenumbers cal

c1uated from established energy levels 
(see HU70) 

J. Phys. Chem. Ref. Data, Vol. 7, No.1, 1976 

90840 1 - 1 XeI HU73 
90849 1 2 Xc I Hun 
90910 1 2 Xel HU73 
85189 2 2 Xe I HU73 
92265 2 - 3 Xel HU73 
92555 1 0 Xe I HU73 
92371 2 -- 2 Xel HU73 
89162 2 - 2 XeI HU73 
85440 2 - 1 Xel HU73 
88352 3 - 2 Xe I HU73 
88469 3 3 Xel HU73 
85189 1 - 2 Xel HU73 
87927 1 - I Xel HU73 
88352 2 - 2 Xel HU73 
88379 2 1 Xel HU73 
88469 2 3 Xel HU73 
87927 0 1 Xel HU73 
85440 1 1 Xel HU73 
89162 J 2 Xel HU73 
90944 2 3 XCI HU70 
89162 1 - 2 Xel HU70 
77269 1 1 Xel HU70 
89279 1 1 XCI HU70 
88550 2 1 Xel HU70 
88708 2 - 2 Xel HU70 
89279 0 - 1 Xe I HU70 
Rfi.4Q/ 1 0 'XP! 1-11170 
88708 1 2 XeI HU70 
89025 2 - 3 Xel HU70 
89860 1 0 Xel HU70 
90862 3 4 Xe 1 HU70 
90032 0 - I XCI HU70 
90907 3 3 Xel HU70 
90944 3 3 XeI HU70 
90944 3 - 4 Xe I HU70 

Additional References 

Meggers. W. F .• J. Res. Nat. Bur. Stds. 14, 487 (1935). 
Sittner, W. R., and Peck, E. Ro, J. Opt. Soc. Amer. 39, 474 

(1949). 
Humphreys, C. J., and Kostkowski, H. J., J. Res. Nat. Bur. 

Stde. 4·9, 73 (1952). 
Hepner, G., Compt. rend. 242, 1430 (1956). 
Humphreys, C. 1., and Paul, E., Jr., NAVWEPS report 5996, 

23 (1960). 
Humphreys, C. J., Paul, E., Jr., Cowan, R. D., and A1ldrew, 

K. L., J. Opt. Soc. Amer. ~'I, 855 (1967). 
Morillon, C., Spectrochim. Acta 28B, 527 (1972). 
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Ytterbium 

Vb, Z = 70 

Yb I Normal state of valence electrons 6s2 150 J.P. = 50441 cm-1 

Yb II Normal state of valence electrons 6s 251/2 J.P. = 98270 cm- 1 

Yb 

Intensity ! 
0- il. 6.0- and Energy levels J Spectrum Reference 

(em-I) (A) (em-I) character (em-I) 

4101.06 24377.26 250 22960 - 27061 Ph - Vz Yb II ME67 
6059.53 16498.42 1500 24332 - 30392 2¥:z - 1V2 Yb n ME67 
7431.46 13452.62 300 22960 30392 I1fz - lV2 Ybll ME67 
7876.53 12692.48 450 40035 47912 3¥2 31h Yb II ME67 
8615.41 11603.94 20 

I 

Yb I ME66 
8648.86 11559~O5 5 24332 - 32981 21f2 - I1f2 Yb II 

I, 

ME67 
8736.80 11442.70 1 Yb II ME67 
8847.31 11299.78 5H 

I 
Yb II ME67 

8864.53 11277.83 
I, 

1 I 40035 48900 31f2 - 3V2 Yb II l ME67 
8876.78 11262.27 250 

I 
Ybl ME66 

9038.9] 11060.25 2H Yb II 
( 

ME67 
9046.44 11051.05 2 47329 56375 21fz 21fz Yb n ME67 
YU5Y.4' llU35.15 ] H Yb II ME67 
9069.15 11023.37 1 H Yb n ME67 
9085.98 11002.95 4 54640 - 63726 4¥2 - 41h Yb II ME67 
9104.58 10980.47 3H Yb u ME67 
9121.61- 10%9.91 1 H Yh u ME67 
9135.62 10943.17 1 55462 - 64598 3'12 - 31h Yb II ME67 
9186.19 10882.92 1 H Yb II ME67 
9208.76 10856.25 .1 48556 - 57765 3'12 - 41h Yb II ME67 
9217.86 10845.53 3H Yb II ME67 
9230.77 10830.36 100 Yb II ME67 
9231.84 10829.11 40 Yb II ME67 
9247.46 10810.82 5H Yb II ME67 
9254.61 10802.47 4 56621 - 65875 51;'2 - 61f2 Yb II ME67 
9277.25 10776.11 1 44438 - 53715 3¥z - 3¥2 Yb II ME67 
9278.73 10774.38 1 Yb II ME67 
9282.43 10770.10 2000 Ybl ME66 
9295.46 10754.99 1 53716 - 63011 2¥z - IIh Yb II ME67 
9303.35 10745.87 3 54640 - 63944 4V2 - 51f2 Yb II ME67 
9315.43 10731.94 3 Yb 1I ME67 
93]9.10 10727.72 200 Ybl ME66 
9324.34 1 10721.68 3H Yb 11 ME67 
9328.35 I 10717.07 2 Yb 11 ME67 
9328.40 ! 10717.02 2 Yb, ME66 
9333.12 I 10711.60 80 63706 73039 1f2 112 Yb II KA73 
9351.08 I 10691.02 1 H 61442 70793 51;'2 - 5¥21 Yb II ME67 
9352.67 ! 10689.20 2H Yb 11 ME67 
9361.92 ! 10678.64 1 66189 - 75550 l¥z - 21f2[ Yb II ME67 
9363.60 10676.73 30 44940 - 54304 11f2 - 1f2 Yb II? ME67 
9363.60 10676.73 30 56375 - 65739 21f2 - 21;'2

1 

Yb II? ME67 
9372.75 10666.30 -2 H Yb II ME67 
9385.90 10651.36 5 64365 - 73750 41;'2 41;'2 \ Yb II? ME67 
9385.90 10651.36 5 75058 - 84444 21;'2 - 3¥z/ Yb II? ME67 
9397.38 10638.35 1 65594 74991 2Y2 - 11;'2 I Yb II ME67 
9401.90 10633.24 5 

V2 i 
Ybl ME66 

1J402.20 10632.89 40U ::>4;)U4 03700 1f2 
I 

),b II KAl;:S 
9406.43 10628.11 4 57798 67204 2V2 ]1f2 Yb II ME67 
9428.93 10602.75 2H I Yb II ME67 
9444.86 10584.87 J 64191 73636 11;'2 ¥2 .' Yb II ME67 
9448.55 10580.74 1 43956 - ::13404 2h 2Y,; I Yb II ME67 
9454.]2 10574.50 2H 58484 67938 4V2 3% Yb II ME67 
9457.69 10570.5J 1 Yb II l ME67 
9460.3 10567.5 1 Yb, ME66 
9460.46 10567.42 3 55462 64923 3Vz 4¥2 Yb II 

i 
ME67 

9462.21 10565.46 4 40035 - 49498 3V2 - 2¥2 Yb Ii 
1 

ME67 
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Yh-Continued 

Intensity 
cr A /lCT and Energy levels J Spectrum Reference 

(em-I) (A) (em-I) character (em-I) 

9470.26 10556.48 2H 56480 - 65950 4lh - 4% Yb II ME67 
9476.46 10546.24 1 Yb II ME67 
9478.07 10547.78 4 58672 - 68150 V2 - 1% Yb II ME67 
9506.13 . 10516.65 40 Yb II ME67 
9506.17 10516.61 60 YbI ME66 
9518.88 10502.56 I 53644 - 63163 3V2 - 4% Yb n ME67 
9520.22 10501.08 4 56056 - 65577 21/2 - 3V2 Yb Ii ME67 
9530.25 10490.03 1 Yb II ME67 
9534.31 10485.56 2 54192 - 63726 5V2 - 4% Yb II ME67 
9541.97 10477.15 IH Yb II ME67 
9560.46 10456.88 I Yb II ME67 
9561.38 10455.88 2 Yb Ii ME67 
9570.28 10446.15 1 38342 - 47912 4% - 31/2 Yb II ME67 
9571.09 10445.27 4H Yb II ME67 
9589.31 10425.42 2 53644 - 63234 3V2 - 2112 Yb II MEo7 
9597.84 10416.16 5 64970 74568 3V2 4V2 Yb II ME67 
9599.69 10414.15 1 62163 71763 2V2 IV2 Yb II ME67 
9602.23 10411.40 10 42915 - 52517 5%- 5% Yb II ME67 
9614.62 10397.98 .) YL II ME67 
9614.72 10397.88 4 Yb I ME66 
9620.48 10391.64 I H Yb II ME67 
9623.07 10388.85 2H Yb II ME67 
9646.24 10363.89 3 Yb II MJt:tl7 

9663.28 10345.62 IH Yb II ME67 
9664.80 10343.99 4H Yb II ME67 
9664.94 10343.85 3 Yb I ME66 
9666.88 10341. 77 7 YbI ME66 
9669.01 10339.49 2H Yb II ME67 
9671.01 10337.35 IH Yb II ME67 
9679.07 10328.74 2H Yb II ME67 
9680.39 10327.33 1 Yb II ME67 
9685.70 10321.68 500 Ybf ME66 
9712.30 10293.40 2H Yb II ME67 
9721. 76 10283.38 2 Yb II ME67 
9728.92 10275.82 1 Yb II ME67 
9736.93 10267.37 300 YbI ME66 
9743.98 10259.93 3H Yb II ME67 
9745.85 10257.97 IH Yb II ME67 
9751.66 10251.85 10 54192 - 63944 5V2 - 5Vz Yb II ME67 
9760.76 10242.30 IH 48900 - 58661 3V2 - 2V2 Yb II ME67 
9779.20 10222.98 2H 77606 - 87385 2V2 - 3% Yb II ME67 
9789.39 10212.34 1 H Yb II ME67 
9789.46 10212.27 1 YbI ME66 
9802.27 10198.92 IH 51248 - 61051 2!J2 - 3ljz Yh II MJt:fi7 
9811.31 10189.53 10 H Yb II ME67 
9814.68 10186.03 5 49008 58823 3V2 - 2% Yb II ME67 
9827.84 10172.39 2 Yb II ME67 
9931.39 10161:\ 71 IH Yb II ME67 
9832.64 10167.42 1 H Yb II ME67 
9842.12 10157.63 1 65149 - 74991 V2 - lV:: Yb II ME67 
9850.57 10148.91 :3 56500 - 66351 3V2 - 2% Yb II ME67 
9854.08 10]45.30 4H Yb II ME67 
9862.79 10136.34 3H Yb Ii ME67 
9887.64 10110.87 10 YbI ME66 
9891.33 10107.09 I 53120 - 63011 2V2 - 1V2 Yb II ME67 
9895.10 10103.24 3 56500 - 66395 3V2 - 2V2 Yb II ME67 
9897.89 10100.39 1 H Yb II ME67 
9911.36 10086.67 1 Yb II ME67 
9928.96 10068.79 2H Yb II ME67 
9930.26 10067.47 I 43007 - 52938 V2 - 1V2 Yb II ME67 
9931.41 10066.30 5 53716 - 63647 2V2 - IV2 Yb II ME67 
9934.45 10063.22 2H Yb II ME67 
9950.54 10046.95 2 Yb n ME67 
9957.53 10039.90 1 54640 - 64598 4V2 - 3V2 Yb II ME67 
9964.82 10032.55 50 45737 - 55702 lV2 - 1V2 Yb II ME67 
9976.61 10020.70 1 Yb II ME67 
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Vb-Continued 

Intensity 

1 0" A l1u and Energy levels J Spectrum Reference 
(em-l) (A.) (em-l) character (em- l ) i 

9980.51 10016.78 

I 
15 52880 - 62861 

I 
4'h - 5'h Yh II ME67 

9989.31 10007.96 3 Yhll ME67 
9993.88 10003.38 4 56088 66082 

I 
4V2 - 5'h Yb II ME67 

Yb References 

ME66 Meggers, W. F., and Corliss, C. R., J. Res. Nat. Bur. Stds. 70A, 
63-106 (1966). 

Source: Ring discharge and electrodeless discharge 
tube (2.45 GHz) 

Instrument: 6.5 m Wadsworth spectrograph 
Detector: Photographic 
Uncertainty in A: Stated as being 0.01 A for most cases 

ME67 Meggers, W. F., J. Res. Nat. Bur. Stds. 7lA, 396-544 (1967). 
For other details see ME66 

KA73 Kaufman, V., and Sugar, J., J. Opt. Soc. Amer. 63,1168-1172 
(1973). 

Used some observations of ME67 
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254 MICHAEL OUTRED 

Yttrium 

Y, Z 39 

Y I Normal state of valence electrons 5s24d 2D3/2 J.P. = 51447 cm- 1 

Y II Normal state of valence electrons SS2 ISo J.P. 

y 

Intensity 
u A flu and Energy levels J Spectrum Reference 

(em-I) (A.) (em-I) character (em-I) 

8704.8 11484.8 15994 - 24698 Ph - V2 'iI BOSS 

9153.9 10921.3 15326 24480 2lJ2 IlJ2 YI BOSS 

9192.0 10876.0 15326 24518 2lJ2 2lJ2 YI BOSS 
9270.0 10704.5 15476 24746 2% 2Vz YI BOSS 

9323.5 10722.6 24518 - 33842 2V2 - 1lJ2 YI BOSS 

9357.8 10683.4 24899 - 34257 3l1.! - 2V2 YI BOSS 

9426.8 10605.2 14018 - 23445 1 0 YII BOSS 
9484 Q lO540,? ')474fi :-\4?:-\1 ?I,/, 11,/, YI ROSS 
9510.8 10511.5 24746 34257 2V2 2V2 Y I B055 
9621.6 10390.4 24899 - 34521 3lJ2 - 2lJ2 Yf BOSS 
9637.2 10373.7 24518 - 34155 2V2 - 1V2 YI BOSS 
9678.1 10329.8 14098 - 23776 2 - 1 Yn B055 
9712.7 10293.0 24518 - 34231 2V2 - IIf2' YI BOSS 
9758.0 10245.2 14018 - 23776 1 - 1 YII BOSS 
9814.3 10186.4 14832 - 24647 2 - 2 YII BOSS 
9892.9 10105.5 13883 23776 0 1 YII B055 

Y Reference 

B055 Bovey, L. F. H., Proe. Phys. Soc. (London). 68A, 79-80 
(1955). 

Source: D.C. arc 

J. Phys. Chem. Ref. Data, Vol. 7, No.1, 1978 

Instrument: 3 m Eagle spectrograph 
Detector: Photographic 
Uncertainty in 17: Not given 

98690 cm-1 



A TOMIC SPECTRAL LINES 

Zinc 

Zn, Z = 30 

Zn I Normal state of valence electrons 3d104s2 ISO 

Zn n Normal state of valence electrons 3d104s 251/ 2 

Zu 

A AO" 
Intensity ! 

Energy levels 0" and 1 
(A) (cm- 1) (em-I) character ' (em-I) 

4101.442 24375.02 0.02 61330 65432 
4157.880 24044.16 0.02 61274 65432 

4184.426 23891.62 0.02 61247 65432 
6057.031 16505.23 0.02 62776 - 68834 

6061.897 16491.98 0.02 62772 - 68833 

6065.034 116483.45 0.02 62768 - 68833 

6375.27 15681.3 0.02 62458 - 68833 

6375.43 15680.92 0.02 62458 - 68833 

7121.220 14038.70 0.02 55789 - 62910 
7248.39 13792.4 0.02 61330 - 68579 
7249.855 13789.61 0.02 61330 - 68580 
7252.231 13785.09 0.02 61330 - 68583 
7304.750 13685.98 0.02 61274 68579 
7306.266 13683.14 0.02 61274 68580 
7331.266 13636.48 0.02 61247 68579 
7575.632 13196.61 0.02 53672 61247 
/002.142 13150.59 0.02 53672 - 61274 

7658.610 13053.63 0.02 53672 - 61330 

8877.593 11261.234 0.01 62458 - 71336 

904.,.818 11054.249 0.01 46745 - 55.789 
9882.131 10116.505 O.O} 61330 - 71213 
9883.401 10]]5.202 0.0] 61330 - 712]4 
9937.713 10059.920 0.01 61274 - 71212 
9938.560 10059.062 0.01 61274 - 71213 
9964.276 10033.102 0.01 61247 - 71212 

Zn Reference 

1068 Johansson, I., and Contreras, R., Ark. Fys. 37, 513-520 
(1968). 

Source: Hollow cathode 

255 

J.P. = 75768 cm- 1 

J.P. = 144893 cm-1 

I J Spectrum Reference 

2 1 Zn I J068 
1 - 1 Zn [ 1068 
0 - 1 Zn 1 J068 
3 - 4 Zn r J068 
2 - 3 Zn I J068 
1 - 2 Zn I ]068 
2 - Zn I J068 
2 - 3 Zn I ]068 
0 - 1 Zn r J068 
2 1 Zn I J068 
2 - 2 Zn r J068 
2 3 Zn I 1068 
I 1 Zn I ]068 
1 2 Zn I 1068 
0 1 Zn I J068 
1 0 Zn I J068 
I - 1 Zn I J068 
1 - 2 Zn I J068 
2 - 3 Zn I J068 
I 0 Zn I J068 
2 - 2 Zn I J068 
2 - 3 Zn I J068 
1 - 1 Zn 1 J068 
1 - 2 Zn 1 J068 
0 - 1 Zn 1 J068 

Additional References 

Ju:;LrUHn,:uL; a) 1 m Pfund spectrometer for wavelengths above 
13000 }\ 

Fi<:hPl", R. A., Knoff, W. C., and Kinney, F. E., AstrophYE. J. 
130, 683 (1959). 

b) 5.5 m Czerny-Turner spectrograph for wave
lengths below 12000 ;t 

Detecto:r: a) PhS 
b) Photographic 

Note: No intensity figures given 
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256 MICHAEL OUTRED 

Zirconium 

2r, Z = 40 

Zr I Normal state of valence electrons 4d25s2 3F2 J.P. = 55145 cm-1 

Zr II Normal state of valence electrons 4d25s 4F3/2 I.P. = 105900 cm- 1 

Zr 

Intensity 

I 0" A I Au and Energy levels J Spectrum Reference 
(em-I) (A) (em-I) character (em-I) ! 

--

3685.34 27127.12 0.05 4U Zr TA76 
3793.26 26355.34 0.02 43 Zr TA76 
3888.52 25709.69 0.20 3H Zr TA76 
3894.73 25668.70 0.20 3H Zr TA76 
3944.74 25343.28 0.02 15 Zr TA76 
3980.08 25118.25 0.05 38 Zr TA76 
4083.38 24482.82 0.02 42 12760 - 16843 4 - 3 Zr I TA76 
4121.04 24259.08 0.02 32 18276 - 22398 5 - 4 Zr I TA76 
4289.27 23307.61 0.05 2 17511 - 2180] 2 - 1 Zr I TA76 
4301.93 23239.02 0.05 6 Zr TA76 
4312.13 23184.05 0.10 3 Zr TA76 
4312.52 23]81.96 0.02 25 17832 - 22145 4 - 3 Zr I TA76 
4340.34 23033.37 0.05 14 12503 - 16843 3 - 3 Zn TA76 
4500.70 22212.69 0.02 22 Zr TA76 
4501.68 22207.85 0.05 4 12342 - 16843 4 - 3 Zr I TA76 
4507.73 22178.05 0.02 10 Zr TA76 
4521.52 

1
22110.41 0.02 25 17422 - 2]943 3 - 2 Zr I TA76 

4534.94 .22044.98 0.02 19 15932 - 20466 2 - 2 Zr I TA76 
4549.25 121975.63 0.05 3 Zr TA76 
4564.67 1 2 ]901.40 0.05 4 Zr TA76 
4565.21 .21898.81 0.02 I 10 17832 - 22398 4 - 4 Zr I TA76 
4587.17 121793.97 0.02 !, 15 15932 20519 2 } Zrl TA76 
4650.58 21496.81 0.10 2H Zr TA76 
4655.97 21471.93 0.02 170 11640 16296 2 - 2 ZrJ TA76 
4723.10 21166.74 0.02 20 17422 - 22145 3 - 3 Zr I TA76 
1711.35 210SS.27 0.02 17 17059 21801 2 1 Zr J TA76 
4783.37 20900.05 0.02 9 12772 ]7556 5 4 Zr I TA76 
4795.64 20846.57 0.02 100 12760 17556 4 4 Zr I TA76 
4796.64 20842.23 0.10 2 Zr TA76 
4827.01 20711.09 0.10 3 Zr TA7t) 
4831.63 20691.29 0.02 28 ]7142 - 21974 2 - 1 Zr I TA76 
4836.76 20669.34 0.10 2 Zr TA76 
4841.46 120649.28 0.10 2 17556 22398 4 4 Zr I TA76 
4884.04 20469.25 0.02 18 I 

17059 21943 2 2 Zr I TA76 
4887.74 20453.76 0.02 200 11956 - 16843 3 - 3 Zr I TA76 
4894.80 20424.26 0.02 80 I 36173 - 41068 6 - 5 ZrI TA76 
4914.50 20342.39 0.05 28 17059 21974 I - I Zr I TA76 
49]8.87 20324.31 0.05 6 j ]2503 - 17422 3 3 Zr I TA76 
4Y:lK6Y 20283.82 0.05 4 

I 
14697 - 19625 3 - 3 Zr 1 TA76 

4946.55 20210.58 0.02 20 Zr TA76 
4981.46 20068.95 0.10 6 

i 
Zr TA76 

4993.74 20019.60 0.10 3 I Zr TA76 
:;004.7G 19970.::i::i 0.10 2 I 37701 - 42706 3 - 2 Zr 1 TA76 
5008.38 19961.08 0.05 8W 12503 - 17511 3 2 ZrJ TA76 
5014.06 19938.46 0.02 14 I 16786 - 21801 1 1 Zr I TA76 
5016.27 19929.68 0.02 12 U I Zr TA76 
503586 19S52.15 0_10 5 Zr TA76 
5052.90 19785.20 0.05 3 12503 17556 3 4 Zr I TA76 
5069.97 19718.59 0.10 4 Zr TA76 
5072. II 19710.27 0.05 2W 12760 17832 4 4 Zr I TA76 
5079.89 19680.08 0.02 20 12342 - 17422 4 3 Zr I TA76 
5097.97 19610.29 0.10 i 5 37701 42799 3 3 Zr I TA76 
5103.42 19589.34 0.05 I 40 11956 17059 3 2 Zr I TA76 
5105.85 119580.02 0.05 I 3 Zr TA76 
5146.32 19426.05 0.02 I 75 11640 16786 2 1 Zrl TA76 
5152.29 19403.54 0.10 

I 
3 Zr TA76 i 
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ATOMIC SPECTRAL LINES 257 

Zr-Conlinued 

Intensity 
cr h f1cr and Energy levels J Spectrum Reference 

(em-I) (A.) (cm-'l) character (cm-~ 

5156.69 19386.98 0.10 3 16786 - 21943 1 - 2 2r I TA76 

5174.27 19321.11 0.10 5 2r TA76 

5203.33 19213.21 0.02 40 11640 - 16843 2 - 3 2r I TA76 

5213.96 19174.04 0.02 240 12342 - 17556 4 - 4 2r I TA76 

5220.67 19149.39 0.05 4 2r TA76 

5224.46 19135.50 0.20 4 2r TA76 

5267.33 18979.76 0.02 5 18738 - 24006 5 - 4 2r I TA76 

5310.31 18826.14 0.05 24 12503 - 17813 3 - 2 2r I TA76 

5316.45 18804.40 0.02 8 2r TA76 
5331.68 18750.69 0.20' 3 Zr TA76 
5339.91 18721.79 0.10 4 Zr TA76 

5383.59 18569.89 0.02 4 Zr TA76 

5419.01 18448.51 0.02 70 2r TA76 

5450.13 18343.17 0.02 75 Zr TA76 

5452.03 '18336.78 0.02 120 40346 - 45798 3 - 2 ZrI TA76 

5461.72 18304.24 0.05 5 2r TA76 

5465.91 18290.21 0.05 9 2r TA76 
5477.63 18251.08 0.05 3 2r TA76 

5482.89 18233.57 0.02 75 12760 - 18243 4 - 3 Zr I TA76 

5490.43 18208.53 0.05 4 12342 - 17832 4 - 4 2r I TA76 
5519.26 18113.42 0.10 15 2r TA76 
5526.62 18089.29 0.05 4 2r TA76 

5539.27 18047.98 0.02 6 2r TA76 
5548.63 18017.54 0.02 18 Zr TA76 

5555.49 17995.29 0.02 7 11956 - 17511 3 - 2 2r I TA76 
5:xi1.25 17976.65 0.02 30 Zr TA76 

5562.79 17971.67 0.02 20 35090 40653 3 3 2n TA76 
5570.71 17946.12 0.02 23 Zr TA76 
5585.61 117898.25 0.05 3 11258 - 16843 3 3 2r I TA76 
55Q:-\Q8 17R7147 On? f. Zr TA76 

5600.00 17852.26 0.02 50 11956 - 17556 3 - 4 2rr TA76 
5607.89 ,17827.14 0.02 28 17142 - 22750 2 - 2 Zr I TA76 
5608.73 17824.47 0.05 9 31850 - 37459 1 2 2rr TA76 
5617.05 17798.07 0.02 10 2r TA76 
5620.54 17787.02 0.10 6W Zr TA76 
5643.73 17713.93 0.02 23 2r TA76 
5657.02 17672.32 0.02 5W 2r TA76 
5670.49 17630.34 0.05 ]5 U 2r TA76 
5684.38 17587.26 0.05 3 2r TA76 
5686.32 17581.26 0.02 II 2r TA76 
5688.06 17575.88 0.05 14 U 2r TA76 
5701.81 17533.49 0.02 12 2r TA76 
5707.13 17517.15 0.02 8W 2r TA76 
5720.32 17476.76 0.02 7 2r TA76 
5734.41 17433.82 0.05 4W 2r TA76 
5740.14 17416.4] 0.02 II 12503 - 18243 3 - 3 2rI TA76 
5788.05 17272.25 0.05 2 36152 - 41940 7 - 6 Zn TA76 
5789.19 17268Jl5 0.02 120 11640 - 17429 2 - 1 Zr I TA76 
5803.04 17227.63 0.02 13 Zr TA76 
5814.42 17]93.92 0.02 90 17752 - 23567 4 - 3 2rI TA76 
5827.32 17155.85 0.02 14 11016 - 16843 2 - 3 2n TA76 
5830.20 17147.38 0.02 9 2r TA76 
5857.40 17067.75 0.02 160 11956 - 17813 3 2 Zn TA76 
5871.06 117028.04 0.02 150 11640 - 17511 2 - 2 ZrI TA76 
5876.47 17012.37 0.02 9 11956 - 17832 3 - 4 2Tl TA76 
5tRi5.{)'J loYH5.72 U.U:l 15 Zr TA76 
5890.25 16972.57 0.02 66 2r TA76 
5893.03 16964.56 0.02 35 2r TA76 

5895.43 16957.65 0.02 I 12 Zr TA76 
5901.20 16941.07 0.02 I 190 12342 18243 4 - .') Zx I TA76 

5905.80 16927.88 0.05 I 4U 2r TA76 
5908.22 16920.94 0.02 I 33 17752 - 23660 4 3 2r I TA76 

I, 
5909.47 16917.36 0.02 I 12 2r TA76 
!;Q:-\4.f.l If.R4..Ci 71'l o O? I 8 1?~4? lR27ti 4. !; 7r I TA76 

5936.18 
I 

16841.24 0.02 i 12 2r TA76 
5940.47 1 16829.08 0.02 I 5 I 2r TA76 
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258 MICHAEL OUTRED 

Zr-Continued 

I 

Intensity 
cr A !it.u and Energy levels J Spectrum Reference 

(cm- l ) (A) (cm-l) character (em- l ) 

5942.46 16823.45 0.05 3 17142 - 23085 2 2 Zr I TA76 
5957.36 16781.37 0.02 7 Zr TA76 

5998.13 16667.30 0.05 3U Zr TA76 
6002.48 16655.22 0.05 3U Zr TA76 

6017.99 16612.30 0.05 2 17228 23246 2 ] Zr I TA76 
6042.25 16545.60 0.02 60 15932 - 21974 2 - 1 ZrI TA76 

6058.26 16501.88 
I 

0.02 9 Zr TA76 

6074.69 16457.24 
I 

0.05 3 21801 - 27876 1 - 2 Zr I TA76 

6089.32 16417.70 0.05 2 Zr TA76 
6118.14 16340.37 I 0.02 31 14348 - 20466 2 - 2 Zr [ TA76 
6136.25 16292.]4 I 0.02 15 17752 - 23889 4 ~ 3 Zr I TA76 
6163.81 16219.30 

I 
0.02 8 11258 - 17422 3 - 3 Zr [ TA76 

6172.98 16195.20 0.02 31 11640 - 17813 2 - 2 Zr f TA76 
6221.32 16069.36 0.02 17 Zr TA76 
6259.93 15970.25 0.05 3 17059 23319 1 - 2 Zr I TA76 
6275.10 15931.64 0.05 5 Zr TA76 
6287.27 15900.80 0.02 125 11956 - 18243 3 - 3 Zr I TA76 
6297.87 15874.04 0.02 30 11258 17556 3 4 Zr I TA76 
6322.59 }5811.98 0.02 40 Zr TA76 
6343.94 15758.76 0.02 3 14123 - 20466 1 - 2 Zr I TA76 
6349.90 15743.97 0.02 15 Zr TA76 
6358.36 15723.02 0.02 95 Zr TA76 
6368.49 15698.02 0.05 2 Zr TA76 
6388.51 15648.82 0.05 5 Zr TA76 
6396.17 15630.08 0.02 7 14123 - 20519 1 - 1 Zr J TA76 
6405.52 15607.27 0.02 5 11016 - 17422 2 - 3 Zr 1 TA76 
6449.68 15500.41 0.05 3 22145 - 28595 3 - 2 ZrI TA76 
6458.40 15479.48 0.05 2 Zr TA76 
6495.09 15392.04 0.05 6 11016 - 175Il I 2 - 2 I Zr I TA76 
6496.71 15388.20 0.05 4W 

! I Zr TA76 
6500.02 15380.36 0.02 5 i Zr TA76 
6503.19 15372.86 0.05 3 2]943 - 28446 2 - 1 I Zr I TA76 
6518.29 15337.25 0.05 7U 17142 - 23660 2 - 3 I Zr I TA76 
6529.89 15310.01 0.02 7 Zr TA76 
6544.54 15275.73 0.10 8U 10885 - 17429 1 - 1 Zr I TA76 
6574.34 15206.49 0.02 8U 11258 17832 3 4 Zr 1 TA76 
6585.63 15180.42 0.05 2 Zr TA76 
6600.10 15147.14 0.05 2 34287 40887 4 - 3 Zr I TA76 
6602.88 15140.76 0.02 13 11640 - 18243 2 - 3 Zr I TA76 
6603.46 ]5139.43 0.05 7 22398 29001 

I 

4 5 I Zr I TA76 
6604.41 15137.26 0.05 I 22145 28749 3 4 ! ZT) TA76 
6634.82 15067.88 0.02 140 17752 - 24387 : 4 3 Zr I TA76 
6645.87 15042.82 0.02. 20 2]80] - 28446 1 1 ) Zr I TA76 
6651.28 ]5030.59 0.02 30 21943 - 28595 2 - 2 

I 

Zr I TA76 
6658.14 15015.10 0.05 3 28818 - 35476 3 - 3 Zr r TA76 
6668.14 14992.58 0.05 4 Zr TA76 
6672.69 14982.36 0.02 30 22145 - 28818 3 - 3 Zr I TA76 
6690.35 14942.8l 0.02 23 Zr TA76 
6720.68 14875.38 0.02 23 21726 28446 0 I Zr I TA76 
6724.63 14866.64 0.02 20 22398 29122 4 4 Zr I TA76 
6729.07 14856.83 0.05 5 Zr TA76 
6730.47 14853.74 0.05 1 Ir TA76 
6738.36 14836.35 0.05 5 Zr TA76 
6785.12 14734.10 0.02 7 Zr TA76 
6793.95 14714.95 0.02 47 21801 28595 1 2 Zr I TA76 
6797.42 14707.44- 0.10 40 U Zr TA76 
6810.09 14680.08 0.02 3 Zr TA76 
6817.15 14664.88 0.02 7 Zr TA76 
6824.76 14648.52 0.02 5 29535 36360 5 5 Zr I TA76 
6854.54 14584.88 0.02 13 Zr TA76 
6856.02 14581. 73 0.02 28 Zr TA76 
6863.04 14566.82 0.02 33 Zr TA76 
6865.00 14562.66 0.02 15 12760 - 19625 4 - 3 Zr I TA76 
6874.27 14543.02 0.02 65 21943 - 28818 2 - 3 ZrJ TA76 
6928.30 14429.61 0.02 18 10885 - 17813 1 2 Zr I TA76 
6949.70 14385.18 0.05 4 Zr TA76 
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ATOMIC SPECTRAL LINES 259 

Zr-Continued 

Intensity 
U A Au and Energy levels J Spectrum Reference 

(cm-~ (A) (cm-~ character (cm-~ 

6977.29 14328.29 0.02 92 22145 - 29122 3 - 4 Zn TA76 

6985.13 14312.21 0.02 30 11258 - 18243 3 - 3 Zn TA76 

7029.65 14221.57 0.02 5 Zr TA76 
7044.90 14190.78 0.02 8 Zr - TA76 

7058.08 14164.28 0.02 270 14791 - 21849 4 - 3 Zn TA76 

7075.22 14129.97 0.05 20 Zr TA76 

7079.76 14120.91 0.05 5 Zr TA76 

7086.92 14106.64 0.02 55 15932 - 23018 2 - 1 ZlI TA76 
7126.94 14027.43 0.02 7W Zr TA76 
7137.50 14006.68 0.02 82 22398 - 29535 4 - 5 Zn TA76 
7138.66 14004.40 0.02 80 Zr TA76 
7155.57 13971.31 0.20 275 14988 - 22144 5 - 4 Zn TA76 
7226.84 13833.52 0.02 58 11016 - 18243 2 - 3 Zn TA76 
7272.53 13746.61 0.02 15 18738 - 26011 5 - 4 Zll TA76 
7273.66 13744.48 0.05 2 Zr TA76 
7283.31 13726.27 0.02 16 12342 - 19625 4 - 3 Zll TA76 
7352:79 13596.56 0.02 32 14791 - 22144 4 - 4 Zll TA76 
7366.74 13570.8] 0.05 25 Zr TA76 
7367.64 13569.16 0.05 9 11956 - 19323 3 - 2 Zll TA76 
7387.'74 13532.24 0.05 75 15932 - 23319 2 - 2 ZrJ TA76 
7394.61 13519.67 0.02 75 Zr TA76 
7406.95 13497.14 0.02 10 Zr TA76 
7444.24 13429.53 0.02 310 15119 - 22563 6 - 5 ZrJ TA76 
7455.99 13408.37 0.10 5 11640 - 19096 2 - I ZrJ TA76 
7456.53 13407.40 0.05 30 U 28404 - 35860 3 - 4 Zn TA76 
7575.36 13197.08 0.02 50 14988 - 22563 5 - 5 Zr I TA76 
7585.92 13178.71 0.02 12 Zr TA76 
7586.94 13176.94 0.02 15 Zr TA76 
7602;66 13149.69 0.02 85 Zr TA76 
7603.13 13148.88 0.05 125 U Zr TA76 
7618.48 13122.39 0.05 5U Zr TA76 
7665.41 13042.05 0.02 54 15932 - 23597 2 - 2 Zll TA76 

- 7669.35 13035.35 0.05 IOU 11956 - 19625 3 - 3 Zrx TA76 
7683.22 13011.82 0.05 10 W 11640 - 19323 2 2 Zrx TA76 
7689.32 13001.49 0.02 38 22398 - 30087 4 - 3 Zrx TA76 
7702.20 12979.75 0.02 46 22145 - 29847 3 - 2 Zrx TA76 
7707.29, 12971.18 0.05 15 Zr TA76 
7715.81 12956.86 0.02 15 15146 - 22862 2 - 3 Zrx TA76 
7733.44 12927.32 0.05 70 21943 29677 2 - 1 Zrx TA7b 
7735;61 12923.69 0.20 4W Zr TA76 
7754.43 12892.33 0.10 

I 

6U Zr TA76 
7754.76 12891.78 0.10 5 Zr TA76 
77B7.01 12S3B.39 0.02 1-2 21801 - 29588 1 ~ 0 Zrl TA76 
7807.62 12804.50 0.10 9 Zr TA76 
7827.06- 12772.70 0.50 3W Zr TA76 
7828.23 12770.79 0.02 11 Zr TA76 
7865.27 ')12710.64 0.05 100 Zr TA76 
7876.10 I 12693.17 0.02 8 2HlOl 29677 I - 1 Zrx TA76 
7903.77 12648.73 0.05 55 21943 29847 2 2 Zrx TA76 
7925.52 12614.02 0.05 5 Zr TA76 
7942:00 12587.84 0.02 77 22145 30087 3 3 Zr I TA76 
7950.93 12573.71 0.02 34 21726 - 29677 0 - 1 ZrI TA76 
7974.17 12537.06 0.02 5 Zr TA76 
7977.27 12532.19 0.02 8 17752 - 25729 4 - 3 Zn TA16 
7986.52 12517.67 0.02 185 22398 - 30384 4 - 4 ZrI TA76 
7988.64 12514.35 0.02 17 Zr TA76 
8036;12 12440.41 0.05 8 Zr TA76 
8046.47 12424.41 0.02 54 21801 - 29847 I - 2 ZrI TA76 
8065.50 12395.10 0.02 70 11258 - 19323 3 - 2 ZrI TA76 
8069;95 12388.26 0.05 6 Zr TA76 

8079.97 12372.90 0.05 200 11016 - 19096 2 - 1 Zn TA76 
8082.00 12369.79 0.10 2 Zr TA76 
8084.50 12365.97 0.05 4 Zr TA76 
809].00 12356.03 0.02 290 10SS5 - 18976 1 - 0 2r I TA76 

8130.60 12295.85 0.05 5 Zr TA76 
B13S.76 12288.05 0.05 SW 35046 - 43182 1 1 Zn TA76 
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Zr-Continued 

I 
Intensity 

CT I\. ACT and Energy levels J Spectrum Reference 
(cm-~ I (A.) (cm-~ character (em-I) 

8138.92 12283.28 0.05 5W Zr TA76 
8143.56 12276.28 0.02 60 21943 - 30087 2 - 3 Zn TA76 
8145.53 12273.31 0.05 6 17752 - 25898 4 - 3 Zn TA76 
8148.15 12269.37 0.05 6 28211 -: 36360 5 - 5 Zn TA76 
8188.54 12208.85 0.02 6 Zr TA76 
8189.90 12206.82 0.05 6 Zr TA76 
8192.48 12202.98 0.02 310 18738 - 26931 5 - 4 Zn TA76 
8199.51 12192.52 0.02 77 18738 - 26938 5 - 4 Zr I TA76 
8211.28 12175.04 0.05 540 10885 - 19096 1 - 1 Zn TA76 
8233.81 12141. 72 0.05 23 Zr TA76 
8235.46 12139.29 0.02 20 Zr TA76 
8239.19 12133.80 0.02 35 22145 - 30384 3 - 4 Zr I TA76 
8282.95 12069.69 0.10 12 U Zr TA76 
8307.26 12034.37 0.05 770 11016 - 19323 2 - 2 Zn TA76 
8309.25 12031.49 0.10 5 Zr TA76 
8350.04 11972.72 0.02 20 Zr TA76 
8351.50 11970.62 0.05 5 Zr TA76 
8360.91 11957.15 0.05 9 Zr TA76 
8367.25 11948.09 0.05 580 11258 - 19625 3 - .3 Zr I TA76 
8373.68 11938.92 0.02 26 Zr TA76 
8375.12 11936.86 0.10 5 Zr TA76 
8389.74 11916.06 0.05 5W Zr TA76 
8397.16 11905.53 0.05 8 Zr TA70 

8407.01 11891.58 0.02 30 Zr TA76 
8430.39 11858.60 0.02 II Zr TA76 
8436.65 11849.80 0.05 IIW Zr TA76 
8438.56 11847.12 0.05 460 10885 - 19323 1 - 2 Zn TA76 
8452.93 11826.98 0.05 12 Zr TA76 
8474.30 11797.16 0.05 140 17752 - 26226 4 - 3 ZrJ TA76 
8505.00 11754.57 0.10 5 Zr TA76 
8506.71 11752.21 0.10 3 Zr TA76 
8530.20 11719.85 0.10 5 Zr TA76 
8539.70 11706.81 0.20 3 Zr TA76 
8557.07 11683.05 0.05 12 Zr TA76 
8575.40 11658.07 0.02 1500 11258 - 19833 3 - 4 Zr I TA76 
8581.14 11650.28 0.20 7 Zr TA76 
8608.92 11612.68 0.02 900 11016 - 19625 2 - 3 Zr I TA76 
8627.46 11587.73 0.05 28 14123 - 22750 1 - 2 Zr I TA76 
8628.43 11586.42 0.20 11 Zr TA76 
8631.64 11582.12 0.02 43 Zr TA76 
8674.34 11525.10 0.05 28 Zr TA76 
8691.05 11502.94 0.20 3 17752 - 26443 4 - 3 Zr I TA76 
8732.66 11448.13 0.10 6 Zr TA76 
8755.57 11418.18 0.20 (iU 17142 - 25898 2 - 3 Zr I TA76 
8775.76 11391.91 0.05 23 1479] - 23567 4 3 Zr I TA76 
8786.71 11377.71 0.02 51 ! 8057 16843 4 - 3 Zr I TA76 
8813.69 11342.88 0.05 5 Zr TA76 
8827.18 11325.55 0.05 5 Zr TA76 
8830.68 11321.06 0.05 12 Zr TA76 
8870.13 11270.71 0.02 29 14697 - 23567 3 - 3 Zr I TA76 
8889.04 11246.73 0.02 8 Zr TA76 
8914.45 11214.67 0.05 11 Zr TA7tl 
8923.18 11203.70 0.05 9 Zr TA76 
8926.12 11200.01 0.05 28 Zr TA76 
8936.49 11187.02 0.05 70 Zr TA76 
8951.33 11168.47 0.05 9 28749 - 37701 4 - 3 ZrI TA76 
8955.48 11163.29 0.05 20 Zr TA76 
8967.68 11148.11 0.05 5 Zr TA76 
8970.92 11144.08 0.02 17 14348 - 23319 2 - 2 Zr I TA76 
8982.07 11130.25 0.05 14 Zr TA76 
8983.01 11129.08 0.20 3 Zr TA76 
9024.02 11078.51 0.05 3 Zr TA76 
9055.44 11040.07 0.05 9 28404 - 37459 .3 - 2 Zn TA76 
9088.74 10999.62 0.02 70 12760 - 21849 4 - 3 Zn TA76 
9094.29 10992.90 0.05 3 17059 - 26154 1 - 1 Zr I TA76 
9097.58 10988.93 0.02 2H 14791 - 23889 4 - 3 ZrI TA76 
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Zr-Continued 

Intensity 
a- li. AU' and Energy levels J Spectrum Reference 

(em-I) (A) (cm-~ character (cm- 1) 

9U99;()6 I098().42 0.02 20 29001 - 38101 ::, - 4 Zr ( TA76 
9123.84 10957;30 0.05 3 Zr TA76 

9140.65 10937.15 0.02 3 14348 - 23489 2 - 2 ZrI TA76 
9153.40 10921.91 0.05 6 Zr TA76 
9169.41 110902.84 0.02 8 18738 - 27908 5 - 4 Zr I TA76 
9172.83 10898.78 0.05 11 28528 - 37701 4 - 3 Zr I TA76 
9178.66 1089-1.86 0.02 25 17752 - 26931 4 - 4 Zn TA76 
9185.70 10883.51 0.02 32 17752 - 26938 4 - 4 Zr I TA76 
9196.70 10870.49 0.02 }]5 14123 - 23319 1 - 2 Zn TA76 
9199.31 10867.41 0.02 98 Zr TA76 
9208.53 10856.53 0.02 62 11258 - 20466 3 - 2 Zrl TA76 
9218.30 10845.02 0.02 380 14348 - 23567 2 - 3 Zr I TA76 
9248.65 10809.43 0.02 51 14348 - 23597 2 - 2 Zr I TA76 
9302.29 10747.10 0,10 :3 28157 - 37459 3 - 2 Zr I lA/tl 
9309.25 10739.07 0.02 460 14697 - 24006 3 - 4 ZrI TA76 
9315.23 10732.17 0.10 3 Zr TA76 

~ 

9337.66 10706.39 0.10 3 Zr TA76 
9346.00 10696.84 0.02 550 12503 - 21849 3 - 3 Zr I TA76 
9348.59 10693.88 0.02 14 10885 - 20233 1 - 0 Zr I TA76 
9358.46 10682.60 0.05 12 17752 - 27111 4 - 3 ZrI TA76 
9366.44 10673.50 0.02 123 14123 - 23489 ] - 2 2n TA76 
9371.31 10667.95 0.02 140 12772 - 22144 5 - 4 2r I TA76 
9376.01 10662.60 0.05 21 Zr TA76 
9383.44 10654.16 0.02 570 12760 - 22144 4 - 4 2rI TA76 
9414.62 10618.87 0.05 5H 17142 - 26557 2 - 2 Zn TA76 
9474.44 10551.83 0.02 170 14123 - 23597 1 - 2 ZrJ TA76 
9497.48 10526.23 0.05 8 17059 26557 1 2 Zr I TA76 
9502.49 10520.68 0.05 5 11016 - 20519 2 - I ZrJ TA76 
9507.07 10515.61 0.02 33 12342 21849 4 3 2r I TA76 
9540.12 10479.18 0.05 38 14348 - 23889 2 - 3 Zr I TA76 
9581.58 10433.04 0.02 54 1000~ - 20466 1 - 2 Zr J TA76 

9596.15 10418.00 0.05 31 14791 - 24387 4 - 3 ZTI TA76 
9624.75 10387.04 0.02 6 Zr TA76 
9633.79 10377.29 0.02 21 10885 - 20519 1 - 1 Zn TA76 
9640.63 10369.93 0.05 3 12503 - 22144 3 - 4 Zr I TA76 
9642.43 10367.99 0.10 5 Zr TA76 
9655.62 10353.83 0.10 3 Zr TA76 
9679.26 10328.54 0.05 38 I, 

14697 - 24376 3 - 4 Zr I TA76 
9684.44 10323.02 0.05 3 i Zr TA76 
9690.53 10316.53 0.02 23 I 14697 - 24387 3 - 3 Zr I TA76 

I 
9760.25 10242.84 0.05 110 I 5023 - 14783 2 - 2 2r[ TA76 
9785.49 10216.42 0.10 4 ) 2r TA76 
9791.09 10210.57 0.02 310 ) 12772 - 22563 5 - 5 ZrJ TA76 
9601.70 10199.52 0.02 120 

1 
12342 - 22N4 4 - 4 Zr I TA70 

9803.21 10197.95 0.02 30 
1 

12760 - 22563 4 - 5 Zr I TA76 
9842.80 10156.93 0.10 8 

) 
17059 - 26902 1 - 1 Zr ( TA76 

9878.46 10120.27 0.02 10 Zr TA76 
9904.26 10093.91 0;10 5 Zr TA76 
9913.15 10084.86 0.02 380 4870 - 14783 1 - 2 ZTI TA76 
9921.57 10076.29 0.05 3 Zr TA76 
9952.25 10045.23 0.05 ISO 5249 - 15201 3 - 3 Zr I TA76 
9968.56 10028.80 0.10 38 W 17]42 - 27111 2 - 3 Zr I TA76 
9979.99 10017.31 0.05 30 Zr TA76 
9998.46 9998.81 0.20 2 Zr TA76 

Zr Reference 

TA76 Taklif. A. G., M. Phil. Thesis, University of London (1976). 
Source: Electrodeless discharge tube (2.45 GHz) 

Detector: PbS cooled with a mixture of solid carbon dioxide 
and acetone 

Instrument: 1.5 m Ebert spectrometer 
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Element Reference 

Bismuth _ _ _ ____ __ Mrozowski, S., Phys. Rev. 62, 526 (1942). 

Cadmium ________ Humphreys, C. J., and Paul, E., Jr., NAVORD 
Report 4600 (1957). 

Seguier, J.,Compt. rend 256B, 1703 (1963). 

CobaIt ___________ Russell, H. R., King, R. B., and Moore, C. E., 
Phys. Rev. 58, 407 (1940). 

Manganese _______ Catalan, M. A., Meggers, W. F., and Riquelme, 
O. G., J. Res. Nat. Bur. Stds. 68A, 9 (1964). 

Element Reference 

Plutonium Con. ___ Richards, E. W. T., Atherton, N. J., and Steers .. 
E. B. M., AERE Report 3788 (1963). 

Richards,E. W. T., and Ridgeley, A., Spectro· 
chim. Acta 21, 1449 (1965). . 

Conway, J. G., Blaise, J., and Verges, J., Spectro
chim. Acta 31B, 31 (1976). 

Scandium ________ Fisher, R. A., Knoff, W. C., and Kinney, F. E., 
Astrophys. J. 130, 683 (1959). 

Thallium_ _ _ _ _ _ __ Seguier, J.,Compt. rend 263B, 147 (1966). 

Neptunium _ _ _ _ _ _ Bovey, L., and Steers, E. B. M., AERE Report I Tin _ _ _ _ _ _ _ _ _ _ _ _ _ Fisher, R. A., Knoff, W. C., and Kinney, F. E., 
3118 (1959). ' Aatrophya. J. 130,683 (1959). 

i 
NickeL _______ -' __ Fisher, R. A., Knoff, W. C., and Kinney, F. E., i Titanium ________ Kiess,C. C., J. Res. Nat. Bur.Stds.20,35 (1938). 

Astrophys. J.130, 683 (1959). 

Palladium ________ Richards, E. W. T., and Atherton, N. J., Spectro. 
chim. Acta 19, 971 (1963). 

Richards, E. W. T., Stephen, I., and Wise, H. S. 
AERE Report 5731 (1968). 

Plutonium _ _ _ _ _ _ _ Bovey, 1., Steers, E. B. M., and Atherton, N. J., 
AERE Report 2977 (1959). 

Bovey, 1., and Steers, E. B. M., Spectrochim. 
Acta 16, 1184 (J960). 
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